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(57)Abstract: 



PROBLEM TO BE SOLVED: To improve the charging/discharging cycle service life by using a 
positive electrode containing Ni hydroxide, a negative electrode having the specific composition, 
a separator and an alkaline electrolyte, and satisfying at least one of conditions where the 
positive electrode contains oxide/hydroxide non-coprecipitating with the Ni hydroxide and the 
negative electrode, the separator and the alkaline electrolyte contain oxide/hydroxide other 
than an alkaline metal and Ni. 

SOLUTION: In a negative electrode, the radio of the total of the atomic number of a rear earth 
element and magnesium to the total of the atomic number of elements other than these is set 
to (1:3 to 1:3.8). A positive electrode contains oxide or hydroxide (here, except for oxide and 
hydroxide of alkaline metal and oxide and hydroxide of Ni) non-coprecipitating with nickel 
hydroxide. The oxide and the hydroxide are selected from among Nb, Gd, Er, Bi, Zn, Dy, Ho, Y, 
Zr, V, Cr, Yb, Mo, At and Si. The total metal quantity in the oxide/ the hydroxide contained in a 
secondary battery is set to 0.1 to 2 wt.% of a hydrogen storage alloy of the negative electrode 
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CLAIMS 



[Claim(s)] 

[Claim 1] The nickel hydrogen rechargeable battery characterized by satisfying at least one 
condition in following (a) - (d) in the nickel hydrogen rechargeable battery equipped with the 
positive electrode containing nickel hydroxide, the negative electrode containing a rare earth- 
magnesium-nickel system hydrogen storing metal alloy (however, the ratio of the sum total of 
the atomic number of rare earth elements and magnesium and the sum total of the atomic 
number of rare earth elements and elements other than magnesium 1:3 to 1:3.8), a separator, and 
the alkali electrolytic solution. 

(a) (b) in which said positive electrode contains said nickel hydroxide, the oxide which has not 
coprecipitated, or a hydroxide (however, the oxide of alkali metal and a hydroxide, and the oxide 
and hydroxide of nickel are removed) — (c) in which said negative electrode contains the oxides 
or hydroxides other than alkali metal and nickel — (d) in which said separator contains the 
oxides or hydroxides other than alkali metal and nickel — said alkali electrolytic solution contains 
the oxides or hydroxides other than alkali metal and nickel. 

[Claim 2] Said oxide or said hydroxide is a nickel hydrogen rechargeable battery according to 
claim 1 characterized by being at least one sort chosen from the oxide or hydroxide of Nb, Gd, 
Er, Bi, Zn, Dy, Ho, Y, Zr, V, Cr, Yb, Mo, aluminum, and Si. 

[Claim 3] The nickel hydrogen rechargeable battery according to claim 1 characterized by 
satisfying the conditions of the above (b) at least. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to a nickel hydrogen rechargeable battery. 
[0002"]" * * 

[Description of the Prior Art] A hydrogen storing metal alloy is an alloy which can store the 
* hydrogen as an energy source safely and easily, and attracts attention very much as new energy 
conversion and a storage ingredient. The applicable field of the hydrogen storing metal alloy as 
functional new materials covers large areas, such as a catalyst in the cell and synthetic 
chemistry which used storage and transportation of hydrogen, storage and transportation of 
heat, conversion of heat-mechanical energy, separation and purification of hydrogen, separation 
of a hydrogen isotope, and hydrogen as the active material, and a temperature sensor, and is 
proposed. 

[0003] Application to the nickel-hydrogen rechargeable battery which uses a hydrogen storing 
metal alloy as a negative electrode especially is performed briskly, and it is used as a power 
source of various small and light weight portable electronic equipment. The rechargeable battery 
carried in these devices is high capacity, and what has a good cycle property is desired. 
[0004] By the way, the rare earth-magnesium-nickel system hydrogen storing metal alloy is 
known as a hydrogen storing metal alloy used for the negative electrode of a nickel hydrogen 
rechargeable battery. The nickel hydrogen rechargeable battery equipped with the negative 
electrode containing such a hydrogen storing metal alloy is AB5 as a hydrogen storing metal 
alloy. Although high capacity is realizable compared with the rechargeable battery equipped with 
the negative electrode containing a system alloy, the improvement of a cycle property is 
demanded. 
[0005] 

[Problem(s) to be Solved by the Invention] At this invention, it is AB5. In the nickel hydrogen 
rechargeable battery equipped with the negative electrode containing a rare earth-magnesium- 
nickel system hydrogen storing metal alloy [ high capacity / hydrogen storing metal alloy / 
system ], the problem that a cycle property deteriorates by oxidation of a hydrogen storing metal 
alloy tends to be solved by including a specific oxide or a specific hydroxide, and it is going to 
offer the nickel hydrogen rechargeable battery whose charge-and-discharge cycle life improved 
[0006] 

[Means for Solving the Problem] The positive electrode with which the nickel hydrogen 
rechargeable battery concerning this invention contains nickel hydroxide, Rare earth- 
magnesium-nickel system hydrogen storing metal alloy (however, with the sum total of the 
atomic number of rare earth elements and magnesium) In the nickel hydrogen rechargeable 
battery equipped with the negative electrode with which a ratio with the sum total of the atomic 
number of rare earth elements and elements other than magnesium contains 1:3 to 1:3.8, a 
separator, and the alkali electrolytic solution It is characterized by satisfying at least one 
condition in following (a) - (d). 

[0007] (a) (b) in which said positive electrode contains said nickel hydroxide, the oxide which has 
not coprecipitated, or a hydroxide (however, the oxide of alkali metal and a hydroxide, and the 
oxide and hydroxide of nickel are removed) — (c) in which said negative electrode contains the 
oxides or hydroxides other than alkali metal and nickel — (d) in which said separator contains 
the oxides or hydroxides other than alkali metal and nickel — said alkali electrolytic solution 
contains the oxides or hydroxides other than alkali metal and nickel. 
[0008] 

[Embodiment of the Invention] Hereafter, the nickel hydrogen rechargeable battery (for example, 
cylindrical shape nickel hydrogen rechargeable battery) concerning this invention is explained 
with reference to drawing 1 . As shown in dra w ing 1 , in the closed-end cylinder-like container 1 , 
the electrode group 5 produced by carrying out the laminating of a positive electrode 2, a 
separator 3, and the negative electrode 4, and winding in the shape of a spiral is contained. Said 
negative electrode 4 is arranged at the outermost periphery of said electrode group 5, and 
touches said container 1 electrically. The alkali electrolytic solution is held in said container 1. 
The 1st circular obturation plate 7 which has a hole 6 in the center is arranged at up opening of 
said container 1. The insulating ring-like gasket 8 is arranged between the periphery of said 
obturation plate 7, and the up opening circles side of said container 1, and is fixing said 
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obturation pfate 7 t6 said container 1 airtightly through said gasket 8 by caulking processing 
whtah reduces the diameter of said up opening inside. An end is connected to said positive 
electrode 2, and, as for the positive-electrode lead 9, connection and the other end are 
* connected to the inferior surface of tongue of said obturation plate 7. The positive-electrode 
terminal 1 0 which makes a hat configuration is attached so that said hole 6 may be covered on 
said obturation plate 7. The relief valve 1 1 made of rubber is arranged so that said hole 6 may be 
closed in the space surrounded with said obturation plate 7 and said positive-electrode terminal 
10. The circular pressure plate 12 which consists of an insulating material which has a hole in 
the center is arranged so that the height of said positive-electrode terminal 10 may be projected 
from said hole of the pressure plate 12 on said positive-electrode terminal 10. The sheathing 
tube 13 has covered the periphery of said pressure plate 12, the side face of said container 1, 
and the pars-basilaris-ossis-occipitalis periphery of said container 1. 
[0009] Next, said positive electrode 2, a negative electrode 4, a separator 3, and the alkali 
electrolytic solution are explained. 

1) a positive electrode 2 — this positive electrode 2 contains the nickel hydroxide which is an 
active material, said nickel hydroxide, the oxide which has not coprecipitated, or a hydroxide 
(however, the oxide of alkali metal and a hydroxide, and the oxide and hydroxide of nickel are 
removed). 

[0010] An electrical conducting material, said oxide or said hydroxide, and a binder are added to 
the nickel hydroxide powder which is an active material, it kneads with water and a paste is 
prepared, said positive electrode fills up a conductive substrate with said paste, and after drying, 
it is produced by fabricating. 

[001 1] As for said nickel hydroxide powder, it is desirable to hold the oxide of at least one metal 
chosen from the group of zinc and cobalt or the mixture of a hydroxide and nickel hydroxide. The 
nickel hydrogen rechargeable battery which contains such nickel hydroxide powder in a positive 
electrode can improve remarkably charge-and-discharge capacity and the discharge property in 
low temperature. 

[0012] As oxides other than alkali metal and nickel, at least one sort chosen from the oxide of 
Nb, Gd, Er, Bi, Zn, Dy, Ho, Y, Zr, V, Cr, Yb, Mo, aluminum, and Si is desirable. At least one sort 
chosen from the hydroxide of Nb, Gd, Er, Bi, Zn, Dy, Ho, Y, Zr, V, Cr, Yb, Mo, aluminum, and Si as 
hydroxides other than alkali metal and nickel on the other hand is desirable. In addition, either 
said oxide or said hydroxide may be used for said positive electrode, and both said oxide and said 
hydroxide may be used for it. 

[0013] As said electrical conducting material, cobalt oxide, a cobalt hydroxide, metal cobalt, 
metal nickel, carbon, etc. can be mentioned, for example. In addition, said cobalt oxide and said 
cobalt hydroxide are changed into oxy-cobalt hydroxide (CoOOH) by the initial charge after 
assembly. 

[0014] As said binder, a carboxymethyl cellulose, methyl cellulose, sodium polyacrylate, 
polytetrafluoroethylene, and polyvinyl alcohol (PVA) can be mentioned, for example. 
[0015] The metal porous body of the shape of the shape of reticulated [ which was formed as 
said conductive substrate from the metal with which nickel, stainless steel or nickel plating was 
performed, for example ], and sponge, fibrous, or felt can be mentioned. 

[0016] In addition, when at least one of a negative electrode, a separator, and the electrolytic 
solutions contains the oxides or hydroxides other than alkali metal and nickel, it permits using 
the positive electrode which is except alkali and nickel and does not contain said nickel 
hydroxide, the oxide which has not coprecipitated, and a hydroxide as a positive electrode. 
[0017] 2) a negative electrode 4 — this negative electrode 4 contains the oxides or hydroxides 
other than a rare earth-magnesium-nickel system hydrogen storing metal alloy (however, the 
ratio of the sum total of the atomic number of rare earth elements and magnesium and the sum 
total of the atomic number of rare earth elements and elements other than magnesium 1:3 to 
1:3.8), and alkali metal and nickel. 

[0018] Said negative electrode is produced by the approach explained to following (1) and (2). 
(1) Add electric conduction material, said oxide or said hydroxide, and a binder to the powder of 
said hydrogen storing metal alloy, knead with water, prepare a paste, fill up a conductive 
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substrate with said paste, and produce said negative electrode by fabricating after drying. 
[00193 (2)-Praduce said negative electrode by fabricating after adding and kneading electric 
conduction material, said oxide or said hydroxide, and a binder to the powder of a hydrogen 
v storing metal alloy, preparing a mixture, making said mixture hold to a conductive substrate and 
drying. 

[0020] First a rare earth-magnesium-nickel system hydrogen storing metal alloy is explained. At 
least one kind of element chosen from the rare earth elements containing Y as rare earth 
elements is used. Especially, the thing containing La is desirable. Moreover, a misch metal may 
be used as said rare earth elements. Here, a misch metal means the mixture of rare earth 
elements centering on ******, the content of La, Ce, Pr, and Nd is specifically 99 % of the 
weight or more, the content of Ce is 50 % of the weight or more, and the content of La can 
mention what has many La contents (Lm) compared with 30 or less % of the weight of a thing 
(Mm), and Mm. 

[0021] As for said hydrogen storing metal alloy, it is desirable to permute by at least one kind of 
element by which some nickel is chosen from Co, Cu, aluminum, Sn, Cr, B, Si, W, Mn, Nb, Zn, P, 
V, Fe, and Ga. 

[0022] When the sum total of the atomic number of rare earth elements and magnesium is set to 
m and the sum total of the atomic number of rare earth elements and elements other than 
magnesium is set to n, the ratio (z) expressed with n/m is made into the range of 3-3.8. This is 
based on the following reasons. If said ratio (z) is made less than into three, since it will become 
easy to form a stable hydride, it is hard coming to emit hydrogen and negative-electrode 
capacity falls. On the other hand, if said ratio (z) exceeds 3.8, in order that the sites containing 
the hydrogen in a hydrogen storing metal alloy may decrease in number, negative-electrode 
capacity falls. The more desirable range of said ratio (z) is 3-3.6. 

[0023] When the sum total of the atomic number of rare earth elements and magnesium is set to 
m and the atomic number of magnesium is set to p, it is desirable to make into the range of 0.2- 
0.35 the ratio (a) expressed with p/m. A cycle property becomes it good that said ratio (a) is 
said range. It is surmised that this is because the oxide or hydroxide included in a positive 
electrode, a negative electrode, a separator, or the alkali electrolytic solution can form a 
protective coat in an alloy particle front face and can improve the corrosion resistance of an 
alloy by the interaction with Mg of a hydrogen storing metal alloy particle front face if said ratio 
(a) is in said within the limits. Moreover, when said ratio (a) is made less than into 0.2, there is a 
possibility that it may become difficult to improve a cycle property. The amount of this of Mg 
which exists in an alloy particle front face decreases, and it is conjectured to be because for 
formation of said protective coat to become inadequate. On the other hand, when said ratio (a) 
exceeds 0.35, there is a possibility that negative-electrode capacity may fall. 
[0024] The hydrogen storing metal alloy concerning this invention is produced by a solution 
process, a melt quenching method, the atomizing method, the galvanizing method, the CVD 
method, the spatter, the rolling-out method, a sol-gel method, etc. Especially, a RF solution 
process, a sintering process, and a melt quenching method are desirable. 
[0025] Heat treatment of 0.1 - 500 hours may be performed for the alloy obtained by such 
approach at the temperature of 300 degrees C or more and under the melting point in a vacuum 
or an inert atmosphere. As the grinding approach of said hydrogen storing metal alloy, in the 
mechanical grinding approaches, such as a ball mill, a pulverizer, and a jet mill, or high-pressure 
hydrogen, it is made to emit and occlusion and the approach of pulverizing by the cubical 
expansion in that case are adopted, for example. 

[0026] Subsequently, oxides other than alkali metal and nickel or a hydroxide, a binder, electric 
conduction material, and a conductive substrate are explained. The positive electrode mentioned 
above having explained as oxides other than alkali metal and nickel and the same thing can be 
used. Especially, the oxide of Zr is desirable. The positive electrode mentioned above having 
explained as hydroxides other than alkali metal and nickel on the other hand and the same thing 
can be used. Especially, the hydroxide of Y and Zr is desirable. In addition, either said oxide or 
said hydroxide may be used for said negative electrode, and both said oxide and said hydroxide 
may be used for it. 
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[0027] As said binder, having used with said positive electrode 2 and the same thing can be 
merittohed.'In addition, when producing a negative electrode by the approach of (2) mentioned 
above, the thing containing polytetrafluoroethylene (PTFE) is desirable. 

10028] As said electric conduction material, carbon black etc. can be mentioned, for example. As 
said conductive substrate, 2-dimensional substrates, such as punched metal, an expanded metal, 
and a nickel network, a felt-like metal porous body, and Motoki Mitsugi plates, such as a sponge- 
like metal substrate, can be mentioned, for example. 

[0029] In addition, it permits using the negative electrode which the (i) positive electrode is 
except alkali metal and nickel, and does not contain said oxide and said hydroxide as a negative 
electrode when the (ii) separator or the electrolytic solution contains the oxides or hydroxides 
other than alkali metal and nickel, including said nickel hydroxide, the oxide which has not 
coprecipitated, or a hydroxide. 

[0030] 3) a separator 3 — this separator 3 contains the oxides or hydroxides other than alkali 
metal and nickel. 

[0031] By adding and kneading a binder (for example, carboxymethyl cellulose) and water to said 
oxide or said hydroxide, said separator prepares a paste, applies said paste to the sheet made 
from fiber, and is produced by drying, for example. 

[0032] As said sheet made from fiber, it consists of a polypropylene nonwoven fabric, a nylon 
nonwoven fabric, and a macromolecule nonwoven fabric like the nonwoven fabric which 
interwove a polypropylene fiber and nylon fiber, for example. The polypropylene nonwoven fabric 
with which hydrophilization processing of the front face was carried out especially is suitable. 
[0033] The positive electrode mentioned above having explained as oxides other than alkali metal 
and nickel and the same thing can be used. The positive electrode mentioned above having 
explained as hydroxides other than alkali metal and nickel on the other hand and the same thing 
can be used. In addition, either said oxide or said hydroxide may be used for said separator, and 
both said oxide and said hydroxide may be used for it. 

[0034] In addition, it permits using the sheet made from fiber which the (i) positive electrode is 
except alkali metal and nickel, and does not contain said oxide and said hydroxide as a separator 
when the (ii) negative electrode or the electrolytic solution contains the oxides or hydroxides 
other than alkali metal and nickel, including said nickel hydroxide, the oxide which has not 
coprecipitated, or a hydroxide. 

[0035] 4) The alkali electrolytic solution of alkali ******** contains the oxides or hydroxides 
other than alkali metal and nickel. 

[0036] As the alkali electrolytic solution, the water solution of a sodium hydroxide (NaOH), the 
water solution of a lithium hydroxide (LiOH), the water solution of a potassium hydroxide (KOH), 
the mixed liquor of NaOH and LiOH, the mixed liquor of KOH and LiOH, the mixed liquor of KOH, 
LiOH, and NaOH, etc. can be used, for example. 

[0037] The positive electrode mentioned above having explained as oxides other than alkali metal 
and nickel and the same thing can be used. The positive electrode mentioned above having 
explained as hydroxides other than alkali metal and nickel on the other hand and the same thing 
can be used. Either said oxide or said hydroxide may be used for said electrolytic solution, and 
both said oxide and said hydroxide may be used for it. 

[0038] In addition, it permits using what the (i) positive electrode is except alkali metal and 
nickel, and does not contain said oxide and said hydroxide as the alkali electrolytic solution when 
the (ii) negative electrode or a separator contains the oxides or hydroxides other than alkali 
metal and nickel, including nickel hydroxide, the oxide which has not coprecipitated, or a 
hydroxide. 

[0039] Said rechargeable battery contains in either a positive electrode, a negative electrode, a 
separator and the electrolytic solution the nickel hydroxide which is except alkali metal and 
nickel, and is contained in a positive electrode, the oxide which has not coprecipitated, or a 
hydroxide. It is desirable to make into 0.1 - 2% of the weight of the range the sum total of the 
amount of metals in said oxide contained in said rechargeable battery or said hydroxide to the 
amount of hydrogen storing metal alloys of a negative electrode. This is based on the following 
reasons. When said amount of metals is carried out to less than 0.1% of the weight, there is a 
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possibility that it may become difficult to improve a cycle property. This is conjectured to be 
because for the protective coat formation reaction by Mg of an alloy content, and said oxide and 
a hydroxide to stop being able to happen easily. If said amount of metals increases, it will 
'become easy to produce said generation reaction, and it will be thought that the protective coat 
of sufficient amount for an alloy front face can be formed. However, when said amount of metals 
exceeds 2 % of the weight, there is a possibility that the hydrogen absorption and release 
reaction of an alloy may be checked by the protective coat on the front face of an alloy, and 
there is a possibility that a cycle property may deteriorate. The more desirable range of said 
amount of metals is 0.1 - 1.2 % of the weight. 

[0040] The nickel hydrogen rechargeable battery concerning this invention explained above is 
equipped with the positive electrode containing nickel hydroxide, the negative electrode 
containing a rare earth-magnesium-nickel system hydrogen storing metal alloy (however, the 
ratio of the sum total of the atomic number of rare earth elements and magnesium and the sum 
total of the atomic number of rare earth elements and elements other than magnesium 1:3 to 
1:3.8), a separator, and the alkali electrolytic solution, and satisfies at least one condition in 
following (a) - (d). 

[0041] (a) (b) in which said positive electrode contains said nickel hydroxide, the oxide which has 
not coprecipitated, or a hydroxide (however, the oxide of alkali metal and a hydroxide, and the 
oxide and hydroxide of nickel are removed) — (c) in which said negative electrode contains the 
oxides or hydroxides other than alkali metal and nickel — (d) in which said separator contains 
the oxides or hydroxides other than alkali metal and nickel — said alkali electrolytic solution 
contains the oxides or hydroxides other than alkali metal and nickel. 

[0042] According to such a rechargeable battery, a charge-and-discharge cycle life can be 
improved. It is guessed that this is what is depended on a mechanism which is explained below. 
Namely, the positive electrode containing nickel hydroxide and the negative electrode containing 
the rare earth-magnesium-nickel system hydrogen storing metal alloy mentioned above, If the 
nickel hydrogen rechargeable battery equipped with the separator which intervened between said 
positive electrode and said negative electrode, and the alkali electrolytic solution is made to 
newly contain, without carrying out coprecipitation of an oxide or the hydroxide to said nickel 
hydroxide Since said oxide and said hydroxide stick to an alloy front face and cover an alloy 
front face with an interaction with Mg of the alloy content been exposed or eluted on said 
hydrogen storing metal alloy front face, the corrosion resistance (resistance over the alkali 
electrolytic solution) of an alloy can be improved. Consequently, since said rechargeable battery 
can control that said rare earth-magnesium-nickel system hydrogen storing metal alloy 
deteriorates with advance of a charge-and-discharge cycle, it can improve a cycle life. 
[0043] Especially, in the case of fusibility, said oxide or said hydroxide can improve a cycle 
property further to alkali. This is conjectured to be to form an insoluble salt or an insoluble 
multiple oxide at alkali, to cover an alloy front face with an interaction with Mg of an alloy 
content with which said oxide which dissolved in the alkali electrolytic solution, or said hydroxide 
has been exposed, or has been eluted on the hydrogen storing metal alloy front face densely, and 
for the corrosion resistance of an alloy to improve further by it. 

[0044] As said oxide or said hydroxide, moreover, the oxide of Nb, Gd, Er, Bi, Zn, Dy, Ho, Y, Zr, V, 
Cr, Yb, Mo, aluminum, and Si, The cycle property of a rechargeable battery can be further 
improved by using at least one sort chosen from the hydroxide of Nb, Gd, Er, Bi, Zn, Dy, Ho, Y, 
Zr, V, Cr, Yb, Mo, aluminum, and Si. 

[0045] Moreover, a cycle property can be further improved by satisfying the conditions of (b) 
which said rechargeable battery mentioned above at least. Although drawin g 1 mentioned above 
explained the example of a cylindrical shape nickel hydrogen rechargeable battery, this invention 
is applicable also like the square shape nickel hydrogen rechargeable battery of the structure 
where the electrode group and the alkali electrolytic solution which infixed the separator and 
were produced between the positive electrode and the negative electrode were contained in the 
closed-end rectangular pipe form container. 
[0046] 

[Example] Hereafter, the desirable example of this invention is explained to a detail. First, an 
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oxide and a hydroxide explain a positive electrode A, a negative electrode A, additive-free 
Separator A, and the additive-free alkali electrolytic solution A. 

[0047] <Production of positive electrode A> nickel hydroxide powder was kneaded with the 
'polyvinyl alcohol and water which are the cobalt hydroxide of electric conduction material, and a 
binder, the paste was prepared, the foaming metal of a conductive substrate was filled up with 
said paste, and after drying, capacity produced the positive electrode for AA size eels of 
1 100mAh(s) by fabricating. 

[0048] The hydrogen storing metal alloy powder of the presentation shown in the production of 
negative electrode A> following tables 1-7 was kneaded with the carboxymethyl cellulose and 
water of the carbon black of electric conduction material, and a binder, the paste was prepared, 
said paste was applied to the punched metal of a conductive substrate, and after drying, the 
hydrogen storing metal alloy content produced the negative electrode for AA size eels which is 
7g by pressing and fabricating. 

[0049] As a <Separator A> separator A, the polypropylene nonwoven fabric with which 
hydrophilization processing was performed was prepared. 

[0050] The KOH water solution of eight conventions was prepared as the <alkali electrolytic- 
solution A> alkali electrolytic solution A. 
(Example 1) 

Nb 205 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the production of negative electrode> following table 1 ] of Nb element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0051] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0052] (Example 2) 

Gd 203 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Gd element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 1 0OmAh(s) by fabricating. 
[0053] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 0OmAh(s) by performing obturation etc. 
[0054] (Example 3) 

Production of separator> Er 203 Er 203 whose amount of Er element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder The included separator was produced. 
[0055] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0056] (Example 4) 

the KOH water solution of <the alkali electrolytic solution preparation^ 8 convention — Bi (OH) 
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3 powder — adding — mixing — things — said — a negative electrode — A — a hydrogen 
stoHng metal alloy — receiving — Bi — an element — conversion — an amount — one — % of 
the weight — it is — Bi — ( — OH — ) — three — containing — alkali — the electrolytic 
'solution — having prepared . 

[0057] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0058] (Example 5) 

<Production of positive electrode> nickel hydroxide powder was kneaded with the polyvinyl 
alcohol and water which are the powder of ZnO and binder whose amount of Zn element 
conversions to the cobalt hydroxide of electric conduction material and the hydrogen storing 
metal alloy of a negative electrode A is 1 % of the weight, the paste was prepared, the foaming 
metal of a conductive substrate was filled up with said paste, and after drying, capacity produced 
the positive electrode for AA size eels of 1 1 0OmAh(s) by fabricating. 

[0059] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0060] (Example 6) 

<Production of separator> Dy 203 Dy 203 whose amount of Dy element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder The included separator was produced. 
[0061] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0062] (Example 7) 

Ho 203 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the production of negative electrode> following table 2 ] of Ho element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0063] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0064] (Example 8) 

Mo03 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the production of negative electrode> following table 2 ] of Mo element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0065] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
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containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
potired in hn& geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 0OmAh(s) by performing obturation etc. 
% [0066] (Example 9) 

Si02 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and the 
hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of Si element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 1 0OmAh(s) by fabricating. 
[0067] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0068] (Example 10) 

<Production of a separator> aluminum 203 aluminum 203 whose amount of aluminum element 
conversions to the hydrogen storing metal alloy of said negative electrode A is 1 % of the weight 
by applying to said polypropylene nonwoven fabric and drying after preparing a paste by adding 
and kneading a carboxymethyl cellulose and water to powder The included separator was 
produced. 

[0069] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 

[0070] (Examples 1-10 of a comparison) The electrode group was produced by making said 
separator A intervene between them, and winding said positive electrode A and said negative 
electrode A around a curled form. After containing said electrode group in a cylindrical vessel, 
said alkali electrolytic solution A was poured in and geometric capacity assembled the cylindrical 
shape nickel hydrogen rechargeable battery of AA size by 1 100mAh(s) by performing obturation 
etc. 

[0071] About the rechargeable battery of the acquired examples 1-10 and the examples 1-10 of 
a comparison, after performing charge of 1.2 hours with the current of 1 100mAh in a room 
temperature, it stops for 10 minutes, and the charge-and-discharge cycle which discharges until 
cell voltage is set to 1 V with the current of 1 100mAh is given, a cycle life is measured, and the 
result is shown in the following tables 1 and 2. In addition, the number of cycles when discharge 
capacity decreases to 70% of maximum capacity shows a cycle life. Moreover, in Tables 1 and 2, 
the ratio (z) expressed with n/m when setting the sum total of the atomic number of the rare 
earth elements in a hydrogen storing metal alloy and magnesium to m, and setting the sum total 
of the atomic number of rare earth elements and elements other than magnesium to n is written 
together. 
[0072] 
[Table 1] 
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[0073] 
[Table 2] 
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[0074] It is (1) Nb 205 so that clearly from Tables 1 and 2. The rechargeable battery of the 
example 1 equipped with the included negative electrode Nb 205 It compares with the 
rechargeable battery of the example 1 of a comparison equipped with the additive-free negative 
electrode, and a cycle life is a ******** and (2) Gd 203. The rechargeable battery of the 
example 2 equipped with the included positive electrode Gd 203 It compares with the 
rechargeable battery of the example 2 of a comparison equipped with the additive-free positive 
electrode, and a cycle life is a ******** and (3) Er 203. The rechargeable battery of the 
example 3 equipped with the included separator Er 203 Compared with the rechargeable battery 
of the example 3 of a comparison equipped with the additive-free separator, the cycle life the 
rechargeable battery of the example 4 equipped with the electrolytic solution containing (4) Bi 
(OH)3 for a long time Bi3 (OH) Compared with the rechargeable battery of the example 4 of a 
comparison equipped with the additive-free electrolytic solution, the cycle life the rechargeable 
battery of the example 5 equipped with the positive electrode containing (5) ZnO for a long time 
It compares with the rechargeable battery of the example 5 of a comparison with which ZnO was 
equipped with the additive-free positive electrode, and a cycle life is a ******** and (6) Dy 203. 
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The rechargeable battery of the example 6 equipped with the included separator Dy 203 It 
compares with the rechargeable battery of the example 6 of a comparison equipped with the 
additive-free separator, and a cycle life is a ******** and (7) Ho 203. The rechargeable battery 
of the example 7 equipped with the included negative electrode Ho 203 It compares with the 
rechargeable battery of the example 7 of a comparison equipped with the additive-free negative 
electrode, and a cycle life is a ******** and (8) Mo03. The rechargeable battery of the example 
8 equipped with the included negative electrode Mo03 It compares with the rechargeable battery 
of the example 8 of a comparison equipped with the additive-free negative electrode, and a cycle 
life is a ******** and (9) Si02. The rechargeable battery of the example 9 equipped with the 
included positive electrode Si02 It compares with the rechargeable battery of the example 9 of a 
comparison equipped with the additive-free positive electrode, and a cycle life is a ******** and 
(10) aluminum 203. The rechargeable battery of the example 10 equipped with the included 
separator Compared with the rechargeable battery of the example 1 0 of a comparison with which 
aluminum 203 was equipped with the additive-free separator, a ******** understands a cycle 
life. 

[0075] (Example 11) 

Y (OH) whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen-storing-metal-alloy powder of the presentation 
shown in the production of negative electrode> following table 3 ] of Y element conversions is 1 
% of the weight — three It kneaded with the carboxymethyl cellulose and the water of powder 
and a binder, the paste was prepared, said paste was applied to the punched metal of a 
conductive substrate, and after drying, the hydrogen-storing-metal-alloy content produced the 
negative electrode for AA size eels which is 7g by pressing and fabricating. 

[0076] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0077] (Example 12) 

Y (OH) whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of Y element conversions is 1 % of the weight — three It kneaded with 
the polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 

[0078] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0079] (Example 13) 

<production of separator> Y(OH)3 Y (OH) whose amount of Y element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder — three The included separator was produced. 
[0080] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 00mAh(s) by performing obturation etc. 
[0081] (Example 14) 

the KOH water solution of <the alkali electrolytic solution preparation-^ 8 convention — Y(OH)3 

Y (OH) whose amount of Y element conversions to the hydrogen storing metal alloy of said 
negative electrode A is 1 % of the weight by adding powder and mixing — three The included 
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alkali electrolytic solution was prepared. 

[0082] The electrode group was produced by making said separator A intervene between them, 
m and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0083] (Examples 15, 19, and 20) 

Zr (OH) whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen-storing-metal-alloy powder of the presentation 
shown in the production of negative electrode> following table 3 ] of Zr element conversions is 
1 % of the weight — four It kneaded with the carboxymethyl cellulose and the water of powder 
and a binder, the paste was prepared, said paste was applied to the punched metal of a 
conductive substrate, and after drying, the hydrogen-storing-metal-alloy content produced the 
negative electrode for AA size eels which is 7g by pressing and fabricating. 
[0084] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0085] (Example 16) 

Zr (OH) whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Zr element conversions is 1 % of the weight — four It kneaded with 
the polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[0086] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0087] (Example 17) 

production of a separator> Zr 4 (OH) Zr (OH) whose amount of Zr element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder — four The included separator was produced. 
[0088] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0089] (Example 18) 

the KOH water solution of <the alkali electrolytic solution preparation^ 8 convention — Zr (OH) 
4 powder — adding — mixing — things — said — a negative electrode — A — a hydrogen 
storing metal alloy — receiving — Zr — an element — conversion — an amount — one — % of 
the weight — it is — Zr — ( — OH — ) — four — containing — alkali — the electrolytic solution 
— having prepared . 

[0090] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0091] (Example 21) 

Y2 03 whose amount [ as opposed to the carbon black of electric conduction material and said 
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hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shovtfn in the <production of negative electrode> following table 4 ] of Y element conversions is 1 
% of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
* the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0092] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0093] (Example 22) 

Y2 03 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of Y element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[0094] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 00mAh(s) by performing obturation etc. 
[0095] (Example 23) 

<Production of separator> Y2 03 After preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder, it applied to said polypropylene nonwoven fabric, 
and the amount of Y element conversions to the hydrogen storing metal alloy of said negative 
electrode A produced the separator containing Y2 03 which are 1 % of the weight by drying. 
[0096] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0097] (Example 24) 

It is Y2 03 to the KOH water solution of <the alkali electrolytic solution preparation-^ 8 
convention. Y2 03 whose amount of Y element conversions to the hydrogen storing metal alloy 
of said negative electrode A is 1 % of the weight by adding powder and mixing The included alkali 
electrolytic solution was prepared. 

[0098] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0099] (Example 25) 

Zr02 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the production of negative electrode> following table 4 ] of Zr element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels by 7g by pressing and fabricating. 

[0100] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
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poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of 'AA size by 1 100mAh(s) by performing obturation etc. 
,[0101] (Example 26) 

Zr02 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and the 
hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of Zr element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[0102] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0103] (Example 27) 

<Production of separator> Zr02 Zr02 whose amount of Zr element conversions to the hydrogen 
storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder The included separator was produced. 
[0104] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 00mAh(s) by performing obturation etc. 
[0105] (Example 28) 

It is Zr02 to the KOH water solution of <the alkali electrolytic solution preparation^ 8 
convention. Zr02 whose amount of Zr element conversions to the hydrogen storing metal alloy 
of said negative electrode A is 1 % of the weight by adding powder and mixing The included alkali 
electrolytic solution was prepared. 

[0106] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0107] (Example 29) 

V2 05 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the <production of negative electrode> following table 5 ] of V element conversions is 1 
% of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0108] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0109] (Example 30) 

V2 05 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of V element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 1 0OmAh(s) by fabricating. 
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[01 10] The electrode group was produced by making said separator A intervene between them, 
and Winding said positive electrode and said negative electrode A around a curled form. After 
^ containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0111] (Example 31) 

<Production of separator> V2 05 After preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder, it applied to said polypropylene nonwoven fabric, 
and the amount of V element conversions to the hydrogen storing metal alloy of said negative 
electrode A produced the separator containing V2 05 which are 1 % of the weight by drying. 
[0112] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0113] (Example 32) 

It is V2 05 to the KOH water solution of <the alkali electrolytic solution preparation^ 8 
convention. V2 05 whose amount of V element conversions to the hydrogen storing metal alloy 
of said negative electrode A is 1 % of the weight by adding powder and mixing The included alkali 
electrolytic solution was prepared. 

[0114] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0115] (Example 33) 

Cr 203 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the production of negative electrode> following table 5 ] of Cr element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[01 16] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0117] (Example 34) 

Cr 203 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Cr element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[01 18] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0119] (Example 35) 

<Production of separator> Cr 203 Cr 203 whose amount of Cr element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
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carboxymethyl cellulose and water to powder The included separator was produced. 

[01*20J The electrode group was produced by making said separator intervene between them and 

winding said positive electrode A and said negative electrode A around a curled form. After 

containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 

poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 

battery of AA size by 1 100mAh(s) by performing obturation etc. 

[0121] (Example 36) 

It is Cr 203 to the KOH water solution of <the alkali electrolytic solution preparation-^ 8 
convention. Cr 203 whose amount of Cr element conversions to the hydrogen storing metal alloy 
of said negative electrode A is 1 % of the weight by adding powder and mixing The included alkali 
electrolytic solution was prepared. 

[0122] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0123] (Example 37) 

Yb 203 whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen storing metal alloy powder of the presentation 
shown in the <production of negative electrode> following table 6 ] of Yb element conversions is 
1 % of the weight It kneaded with the carboxymethyl cellulose and water of powder and a binder, 
the paste was prepared, said paste was applied to the punched metal of a conductive substrate, 
and after drying, the hydrogen storing metal alloy content produced the negative electrode for 
AA size eels which is 7g by pressing and fabricating. 

[0124] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0125] (Example 38) 

Yb 203 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Yb element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[0126] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0127] (Example 39) 

<Production of a separator> Yb 203 Yb 203 whose amount of Yb element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder The included separator was produced. 
[0128] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0129] (Example 40) 

It is Yb 203 to the KOH water solution of <the alkali electrolytic solution preparation^ 8 
convention. Yb 203 whose amount of Yb element conversions to the hydrogen storing metal 
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alloy of said negative electrode A is 1 % of the weight by adding powder and mixing The included 
alkali* electrolytic solution was prepared. 

[0130] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0131] (Example 18 of a comparison) 

Y (OH) whose amount [ as opposed to the carbon black of electric conduction material and said 
hydrogen storing metal alloy for the hydrogen-storing-metal-alloy powder of the presentation 
shown in the production of negative electrode> following table 6 ] of Y element conversions is 1 
% of the weight — three It kneaded with the carboxymethyl cellulose and the water of powder 
and a binder, the paste was prepared, said paste was applied to the punched metal of a 
conductive substrate, and after drying, the hydrogen-storing-metal-alloy content produced the 
negative electrode for AA size eels which is 7g by pressing and fabricating. 

[0132] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0133] (Example 19 of a comparison) 

Y (OH) whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Y element conversions is 1 % of the weight — three It kneaded with 
the polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 

[0134] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0135] (Example 20 of a comparison) 

production of separator> Y(OH)3 Y (OH) whose amount of Y element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder — three The included separator was produced. 
[0136] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0137] (Example 21 of a comparison) 

the KOH water solution of <the alkali electrolytic solution preparation^ 8 convention — Y(OH)3 

Y (OH) whose amount of Y element conversions to the hydrogen storing metal alloy of said 
negative electrode A is 1 % of the weight by adding powder and mixing — three The included 
alkali electrolytic solution was prepared. 

[0138] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0139] (Example 23 of a comparison) 

Zr (OH) whose amount [ as opposed to the carbon black of electric conduction material and said 
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hydrogen storing metal alloy for the hydrogen-storing-metal-alloy powder of the presentation 
shoWri in the production of negative electrode> following table 7 ] of Zr element conversions is 
^ 1 % of the weight — four It kneaded with the carboxymethyl cellulose and the water of powder 
and a binder, the paste was prepared, said paste was applied to the punched metal of a 
conductive substrate, and after drying, the hydrogen-storing-metal-alloy content produced the 
negative electrode for AA size eels which is 7g by pressing and fabricating. 
[0140] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0141] (Example 24 of a comparison) 

Zr (OH) whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for production of positive electrode> 
nickel hydroxide powder ] of Zr element conversions is 1 % of the weight — four It kneaded with 
the polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 1 0OmAh(s) by fabricating. 
[0142] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0143] (Example 25 of a comparison) 

production of a separator> Zr 4 (OH) Zr (OH) whose amount of Zr element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder — four The included separator was produced. 
[0144] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 1 0OmAh(s) by performing obturation etc. 
[0145] (Example 26 of a comparison) 

the KOH water solution of <the alkali electrolytic solution preparation^ 8 convention — Zr (OH) 
4 powder — adding — mixing — things — said — a negative electrode — A — a hydrogen 
storing metal alloy — receiving — Zr — an element — conversion — an amount — one — % of 
the weight — it is — Zr — (— OH — ) — four — containing — alkali — the electrolytic solution 
— having prepared . 

[0146] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 100mAh(s) by performing obturation etc. 
[0147] (Example 28 of a comparison) 

The hydrogen storing metal alloy powder of the presentation shown in the production of 
negative electrode> following table 7 The carbon black of electric conduction material, Cr 203 
whose amount of Cr element conversions to said hydrogen storing metal alloy is 1 % of the 
weight Powder, It kneaded with the carboxymethyl cellulose and water of a binder, the paste was 
prepared, said paste was applied to the punched metal of a conductive substrate, and after 
drying, the hydrogen storing metal alloy content produced the negative electrode for AA size 
eels by 7g by pressing and fabricating. 

[0148] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode around a curled form. After 
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containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and'geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 

^ battery of AA size by 1 100mAh(s) by performing obturation etc. 

* [0149] (Example 29 of a comparison) 
Cr 203 whose amount [ as opposed to the cobalt hydroxide of electric conduction material and 
the hydrogen storing metal alloy of a negative electrode A for <production of positive electrode> 
nickel hydroxide powder ] of Cr element conversions is 1 % of the weight It kneaded with the 
polyvinyl alcohol and water which are powder and a binder, and the paste was prepared, the 
foaming metal of a conductive substrate was filled up with said paste, and after drying, capacity 
produced the positive electrode for AA size eels of 1 100mAh(s) by fabricating. 
[0150] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0151] (Example 30 of a comparison) 

<Production of separator> Cr 203 Cr 203 whose amount of Cr element conversions to the 
hydrogen storing metal alloy of said negative electrode A is 1 % of the weight by applying to said 
polypropylene nonwoven fabric and drying after preparing a paste by adding and kneading a 
carboxymethyl cellulose and water to powder The included separator was produced. 
[0152] The electrode group was produced by making said separator intervene between them and 
winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution A was 
poured in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable 
battery of AA size by 1 100mAh(s) by performing obturation etc. 
[0153] (Example 31 of a comparison) 

It is Cr 203 to the KOH water solution of <the alkali electrolytic solution preparation^ 8 
convention. Cr 203 whose amount of Cr element conversions to the hydrogen storing metal alloy 
of said negative electrode A is 1 % of the weight by adding powder and mixing The included alkali 
electrolytic solution was prepared. 

[0154] The electrode group was produced by making said separator A intervene between them, 
and winding said positive electrode A and said negative electrode A around a curled form. After 
containing said electrode group in a cylindrical vessel, said alkali electrolytic solution was poured 
in and geometric capacity assembled the cylindrical shape nickel hydrogen rechargeable battery 
of AA size by 1 1 0OmAh(s) by performing obturation etc. 

[0155] (The examples 11-17 of a comparison, 22, 27, 32) The electrode group was produced by 
making said separator A intervene between them, and winding said positive electrode A and said 
negative electrode A around a curled form. After containing said electrode group in a cylindrical 
vessel, said alkali electrolytic solution A was poured in and geometric capacity assembled the 
cylindrical shape nickel hydrogen rechargeable battery of AA size by 1100mAh(s) by performing 
obturation etc. 

[0156] About the rechargeable battery of the acquired examples 1 1-40 and the examples 1 1-32 
of a comparison, a charge-and-discharge cycle is given on the conditions same with having 
mentioned above, a cycle life is measured, and the result is shown in the following tables 3-7. 
Moreover, in Tables 3-7, the ratio (z) expressed with n/m when setting the sum total of the 
atomic number of the rare earth elements in a hydrogen storing metal alloy and magnesium to m, 
and setting the sum total of the atomic number of rare earth elements and elements other than 
magnesium to n is written together. 
[0157] 
[Table 3] 
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[0159] 
[Table 5] 
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[Table 7] 
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[0162] Either (1) positive electrode, a negative electrode, a separator and the electrolytic 
solution are Y(0H)3 so that clearly from Table 3-7. The rechargeable battery of the examples 
1 1-14 to include Y (OH) 3 Compared with the rechargeable battery of the additive-free example 

1 1 of a comparison, a cycle life is long. (2) Either a positive electrode, a negative electrode, a 
separator and the electrolytic solution are Zr (OH)4. The rechargeable battery of the examples 
15-20 to include Zr4 (OH) Compared with the rechargeable battery of the additive-free example 

12 of a comparison, a cycle life is long. (3) Either a positive electrode, a negative electrode, a 
separator and the electrolytic solution are Y2 03. The rechargeable battery of the examples 21- 
24 to include Y2 03 Compared with the rechargeable battery of the additive-free example 13 of 
a comparison, a cycle life is long. (4) Either a positive electrode, a negative electrode, a 
separator and the electrolytic solution are Zr02. The rechargeable battery of the examples 25- 
28 to include Zr02 Compared with the rechargeable battery of the additive-free example 14 of a 
comparison, a cycle life is long. (5) Either a positive electrode, a negative electrode, a separator 
and the electrolytic solution are V2 05. The rechargeable battery of the examples 29-32 to 
include V2 05 Compared with the rechargeable battery of the additive-free example 1 5 of a 
comparison, a cycle life is long. (6) Either a positive electrode, a negative electrode, a separator 
and the electrolytic solution are Cr 203. The rechargeable battery of the examples 33-36 to 
include Cr 203 Compared with the rechargeable battery of the additive-free example 16 of a 
comparison, a cycle life is long. (7) Either a positive electrode, a negative electrode, a separator 
and the electrolytic solution are Yb 203. The rechargeable battery of the examples 37-40 to 
include is Yb 203. Compared with the rechargeable battery of the additive-free example 1 7 of a 
comparison, a ******** understands a cycle life. Moreover, the maximum discharge capacity of 
the rechargeable battery of examples 19 and 20 was 885mAh(s) and 821mAh to the maximum 
discharge capacity of the rechargeable battery of an example 15 having been 1125mAh(s), 
respectively. 

[0163] The rechargeable battery of the examples 18-27 of a comparison equipped with the 
negative electrode which, on the other hand, contains the hydrogen storing metal alloy with 
which a ratio (z) separates from 3-3.8, and the rechargeable battery of the examples 28-32 of a 
comparison equipped with the negative electrode containing the hydrogen storing metal alloy 
which does not contain Mg had the short cycle life, and, moreover, a poor capacity was 
produced. 
[0164] 

[Effect of the Invention] The remarkable effectiveness of being able to improve a cycle property, 
maintaining high capacity according to the nickel hydrogen rechargeable battery built over this 
invention as explained in full detail above is done so. 
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(57) mm] 

V* A^CDTc^cDM^O^It £ <Dit# 1 : 
3—1 : 3. 8) Sr^tr&gi, -fe7SU-£<h % T 

(a) - (d) <D5%<D'J>tj:< ifcl^Kigt 




1 

[&HFM$©ttH] 

O'v ~> 9 AfemCDTcfRCDM^ROD^tt 4 ©it** 1 : 
3~1 : 3. 8) £$tr;fiS4. -fe/SU-^i, T-»U* 

iB© (a) ~ (d) ©>>*s©4>&< 4fc 1 -o©;&fr£jj5& 

^R^mitmt . - ? -^^©^L^so'TK^b^j^rim 

(b) ft)IBS»i> T^y^MRO^y^^^oK 

<c) firie-te^u-sa*, r^*i;^jiRof^^->-juj^ 
( d ) m&.T)\<jy <) mmm*. t>i*> >;^so*- v t 

b, Gd. Er, Bi, Zn. Dy, Ho, Y, Zr. 
V, Cr, Yb. Mo, A 1 RtfS i OBtfttftt h < « 
*SWB»*» fc»ttft 4> 1 Sir* 5Ci 

[W3CB3 3 'PU < 4 fefriB ( b ) <D3kft$:m&? i> 

c t zftw. i t zimm i tais©- ? T>\sim- -£m 
m. 

[00 0 1] 
[00 02] 

[g£*©J3ffl5] ^KftlR^tt. S^(c. *>o§B(Ci 
*^-M4GT©*^£|f;St?£*^r;&*). ®fL 

«. **©«» • nhs. $*©»?« • mm. 

*"¥-OS8&. **©#iSt • ffiig. *sltK{4ft©#iSf , 
*JR**S«W4 Lfc*«j. ^t^KfctfiSil, urn. 

[00 0 3] »{C. *SRtU»^**Jl*fr4-»4r;U 

as • * :*mi/*?«s©«»4 ot«ffi?nrc> 

[0004] iCoT, r. » ^;U*3Rz^c«ft©fi*{C 



^fP32 0 00-2 1 43 9 
2 

fc^«ft{ctt^Ti*8«*3(ai-c* s *>©©. i» 

[000 5 ] 

[»W**»«LJ:5 4-r4BIW3 *»WC»*. AB> « 
0 fcW8»ft*±»- vy*^ a-- 

^>XWbic*si,>x. *JR«Sf&&©«fl:K:J:!) , !J--f*Ju 
b-T £ 4 t > 5 m««49€©BI{ btob t > «*B§ 
fH»*dtrci«:J:0j|»KU 3cffi(S1M » ******* 

[0 006] 

Sfctf>©#M8]. - » 

SfSV? •> A ©M^t©^lt i . #±«7C«R 

CFV i/^ -> •> AJ£W©5HR©J»F«©£W- 4 ©«:** 1 : 
3—1:3. 8) ZSts-gimt. 1zrtls-*i x 7)1,*) 

IE© ( a ) ~ ( d ) (O^^cypU < 4 £> 1 -3©£;#£?j3S 

s-r ^ c 4 &*jm4 -r 5 *> ©-c* -2,. 

[0 00 7] ( a ) ftfteiEffiW. IWB*Mfb- » 4 
^tL-Cl,»«rl,>K{b!BJ*Sl»{**lSlb^ (fflb. TA/f) 

v &m<omi)M&u*mwfat . - ^ ^^©^b^o* 
7j<^b^j*^< ) **tf, ( b ) B>riajis«. T)Vij <j 
&mm?~ v >r)i&ift<Dmiw>iiibzwz7kM<m*-§ 
tf. ( c ) Mia-fe-'S t — £« v r**y^jj5s^5,ir 
^^©Mb^si^iTKKfbigj^t?, (d) mrier 
** >; r )it> >j ^MSiix- 5. *)um<Dm<t 

[0008] 

m i itiLtiits. m i (c^-r j; ^ ccwawin^ 

OSSlrtKB. IEe2 442>'<U-$3 4M®4 4*fS 

z>. 7)Vijvmmmit. «tess 1 wtoRsstirc* 
s. **cc ?l 6 ^-r^,Rff$©^r ©«□«?«> ure 
SISi©±OTPgP«:BBl!$nrc^. 'J>^«©*g^ 
tt^^ t 9 h 8 final* □« 7 ©jg^4 wiass i © 

±§P^Pg|5F , 3M©R5Kiag$*T, > Bijfa±g)5papg|5*f*gffliJ 

(cffis^^^^^ttjxicct OBufass i tct?ie«ps7 

^mria^x^y h 8£/)-OT»,g5«:@^L'Tt,>.2> < , iE® 

•;-K9(* > -«w«raBiES2(c«ifc v ffeas^ugawp 

1 0 «, Bi(ie«P« 7 ±(C1WE?L 6 <t ^ # 
W6tit:i>*. =fA8?©3c£#l 1«, S5IBWPS7 4 

tuiajES4ST-i o-cHsti/c^rarttciria^Lo^s^cfc 



3 

*r*©»*« i 2 « % striajE©^ i o±octokie* 

i 2 cm* wress i ©«H&w!(r»s« i <d 
[0 0 0 9 ];^ itJlBiE©2, n&4 % -fe^u~£3 

DiE*2 

to 0 1 0 ] BHBiE«B. swrr«««Mfb 
[0012] r^*y^av^^^ji/fit^©ttfk«ji 

0~a*. Nb. Gd, Er. Bi, Zn, Dy, Ho, 
Y, Zr. V. Cr, Yb, Mo. AlRtfSiCDBMfc 

*v&mRv~v*jmw<D7i<:mimti,xte, Nb, 

Gd, Er, Bi. Zn, Dy. Ho, Y, Zr, V, 3i 
Cr. Yb. Mo. A ISCJfS i <D*M{fc*5*»6Stfn 

orfcH^u ffiftBKfb!B5SWI3*K{b«5<DM#*ffl 

[0013] «re»**m±ortt, «*a=i^m 

^m&CJcO, *^>7kWMtWlh (CoOOH) ^ 4C 

[0014] mmmmtuxte % wja*#Ji#*tsj 

(PVA) iwsci^rt^ 

[0015] H?)IS«mi4S«i lt(t » 

[ooi6] t^i/- %JkvmmwL<D*>% 50 
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bxi^mitmR^mitm^tr^jEm^m^i 

[0017] 2) fi®4 
^©^W-iCDit^l : 3-1 : 3. 8) <t, TJl/;&y 

to. 

[0018] B(TiBfiffi«, WTO ( 1 ) . 

(2) fcttwrs^rfficcjcorffiustis. 

[0019] ( 2 ) **»»^#0C«»5RCCz»»W, Btfie 
Kfb^fcL<«S?IB*Kfb^25:a f fe#SfiJ*as»no, fiff 

[0 02 0] *±»-^*S/*A-^9*vWR 

Y*^tf#±S7c*<D**>€>a«ns4>a< tt> imm 

^ttgt^ cc~c\ ^ ^^^^ ^;U<i:B, ^±^r* 

a, Ce, P rKtfNd©dW«rt*9 91i%t<±r, 
^HCe (D^Wfi^ 5 0 fig%«±r % ^oLa© 
$W«^3 0M%«T£>fcCD (Mm) v MmCCtfc-<r 
LaSWi^^fc© (Lm) t*£*mtfZ>ZbifiX* 

[0 0 2 1] Buia**B8a8S^«, ~ ^^;UO-g|5^C 
o, Cu, Al, Sn, Cr, B. Si, W. Mn. N 

b, Zn, P, V, FeMGa^6Mn^<i 

4> i mm<07xMxm&znx\<>*> c ttm& 
[0022] m±M7cMRv^ A(om^<o^ 

It* m t L , #±«7C^Rt>*V *✓ ^ Afe(^C7)7C*CD 

MT-^©^lt?:n<»:L/cB# k n/mr^SnStb ( z ) 
*3-3. 8(Di5H«:TS 0 cn^©J:Vj:IStcj; 
^>fec^r*S 0 WfBib (z) £3*«te-f S<t, S^^c 

9, ft«S**J<BT-Ti. -^r, mfiBtb (z) *5 3. 8 

•rsfc*. fiisiwt^. Suiatk (z) <Dxnn 

*Ll>«ffi«, 3~3. 6r*>^ 0 
[0 02 3] #±«7c3RRWy*^-> ACDMT-SfeO^ 



5 

m-CRjn^H: (a) 40. 2~0. 3 5 ©iSWc-T & 

ci«u>. (uiatt (a) vmEmmviSb&t, -y- 
Jfjwam&Bk&ictez. cm*, friatb (a) jpotib 

-h-c^sfctor^^iitffl'jati-So nsrisJt (a) 

£0. 2*^Ccr-Si. tM*^#tt£|SjJL?-£C<!:# 
BSfCCft.*>Stti***£„ CWJ, ^ta-7-^BCc??aE-r 
*M gr ©S#4>ft < ft 0 . ft£ftgHt<D^tt*S3H-#tc 
ft-S/c^-C&^ililiJ^n*. iiufaJt (a) # 

o. 3 5*ffli^i, ©gss^ffiT-rssn^So 
[0024] *mmcmt?z*m®M&&iz, warn 

fc#Mtiim. Thv-YXft. CVD 

[00 2 5] C©J; 5 ft#arf#6ttfc£:&£*^ 1 4> 
L>< W:*?£f*i:#K»4>r 3 0 0 -CfeLh. i&.£*$&©?aK 
-CO. l^SOOBf^^^jaa^jaorfcJ:^. H«fB7j< 

[0026] ya>r, tju* y ^jiro'- ^-vuttff © 

©£fflt>£C<!:#r&3„ Zr<OHtWjlf$ 
U>. — r;WJ»^5- *>\sVm<bim.ttM 

OStiasrif*,, 4»rfc. y. Zrmtm$ 
ft*>\ utrfaft&era. nrB2K{t«j*>, asottmf 
ia^iftfcfD^fii^-^iSrffll^tfefi^b, talent 

«omfa*»<t%i©M«4fflt,>r fern*. 
[0027] mw&mmt or«. BuieiES2 -cfflc^c 

( 2 ) ©#£fer:ft@£ftSg-f Stii^ h77At 
Pxg=-U> (PTFE) ^^(DWSOk 

[0028] mMmmut orj*. «*.«. 

- * ^-n,* ? h ft i*©r^7uS«^. 7 ^ ;u h tfc£ 
)1£?L{**\ *#>^tfc£JS8«ft£©=#7C»«*3S 

[0029] ftfc. ( i ) IE&ifiT)l<t> >J&mR&- -j 
HMfc*»fcO<tt*»Mfc;*»*3tr*». (i i) -fe 
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a * 4) o < uraasjgai. t y iiay- >r 
r, BulB^fb^so'BfriB7k^b^*$*fto*g^fflo 

[003 0] 3 ) -feAU-^3 

mt®*> o < ra#«M&»*£t?. 
[0031] iria-feAu-^«. mitt, MER<bft& 

io ^;Hz;H3-x) So'*^»at/r^-rsc<t«:j: 
h^mssfo. striae- x b&mmmis- hicm 

[0032] mmmm^- v t or «*.«. * g 

7'Dfi/>TO, ^^a>^?u, jj<';7'nt:-u>«| 

[003 3] T^U*- ij^iM- f vwjMaymvtot. 
fT^0A:iESrgiBjL-/tcDillfilftfe(D?rfflO 
20 5ci*5t?^5„ — r^y^jsscf-^^rjn^^ 
©*^[ b^ i 0 r » , buk6 O/ciEgr I^bj o /ccd t Pl« 
ftfc©£fflt>£t <t#rs.&„ fttj. fna^Au-^tc 
». lMfBK-(b^A\ *4c>wmria*Hfb«j©«,»m*»— 
7??rfflor feftt,> o . iria^-fb^iRO'BflffeTKMfb^©^ 
#4fflor^ci. 

[0034] ftfc. ( i ) JEm&TJl*} 'J&mRV- v 
*a>HWc. *»-3«rR*iMt-=. » ir*£2& or^ftt,* 
Mffc«lfc L < «*»<fc«»%dto*>. ( i i ) ft 

30 ^[b^fe o < «7kK{b^*^tf»^-. wu-jiu 
r. Hi?lBK<b^S!>'BtriB*^b#i*^*ftom«^^- 

[00 3 5] 4 ) Tfrt) y 

[0 03 6] r;u* 'J»i l/Ttt. Wittf. 7|c^b 
^"h 'J^A (NaOH) ©*^?R. *^b'J^^A (L 
i OH) (DimWL. 7m.itt}V^A (KOH) ©*?§ 
m, NaOHiLiOHOI^ffi, KOHi L i OH© 
40 m&&. KOHiL i OH<iNaOH©iS-£«l?£fflt,> 

[003 7] r^* y ^JISO*- ^ ^^^©Kib^i 
Or«, HU^O/cjEffir§iBJL'ft:©<»:|SI«ftfcCD*ffiO 

©zketfttgjiorw:, t>r^o/tiESrijiBjo/c©4iij« 

^b^*\ *sc^*HifiB7j<^b^©t»-rn*>— Mffl^t 
feftoo. ijfa^b^so*B«iB7j<^b^©^?:fflor 

so [003 8] ft*}> ( i ) iES*sr;U5!7 y ^KSC^- 5- 
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vm>L< {**»{t«*dtf*». iMt < i i ) nmt>L 

<kMi> b < tt*SMt«»*£tf«£. T^* y ^t?i&£ o 
[0039] iftga r;i/^7 ^iRt;^ ^ 

■%M<D7kmMM-&&m.t,c*tLx:o. 1^211%© 

£&©-?**„ $m&mm&.o. iM%*»:-r£ 
<t> -y-w 2)\><m&*&mtz>c <h^H»{c^s®in*i* 

•5. CtlW, ^■^^•©MeiHflifaK'fbte. *Kfb^<i: 

«, 0. 1~1. 2BS%-Cfe-5„ 
[0040] J&LhttW b/c*fgH^«;^s^ v >r)l7m— 

■xmmz. omit- -j >r frosts jEmt. m±M--?v 

tf* V A«^<D7C^©/l^(D^ff £ ©ib*s 1 : 3 ~ 
1:3. 8) £S£?:©«b£. -fe^-b-^i. T)Vi3>JM 
Mifct%ffiZ> #>-oTiB© (a) ~ (d) ©*>£©:£>& 

[004 1 ] ( a ) mrlaiEStt. s9te7KK-fb- y >r>Vt 

*^b^£l&< ) ££tf. ( b ) fflBMHX. TJl^ >J 
tf, (c) Btrie-fe>'x-u-^ii > T)\ri3»&MEi.zf~v>r 

>mft<DW{im&>z>wt*.mtm*$its. (<n j^ger 

[0042] C<D£ *> Jrtitf. 2&5&m-y-< 
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#s. f!ria*^«^«ffl{c^tii*si,^ijgf[iiL/r^it 

IB#±W - v^^^-^A---^^ A>$*3RRjK&&jP£ 
{b^£©£WJT£C£#ri*S/t#>, 

[0043]fifK, flri»Mbft6 C < ItffiZ&miWlifi 

ci^tts. cn«> T^^^w^c^oytBusa 
<fc 0 . t ju* y tc^tt©^* fc»«K^b^4^o . 

fcJ6-C*S<!:Jt«ii3n-2»o 

[0 04 4] s/c< Wfai^b^*st>iiMiB*Kfb^i 

Lr. Nb, Gd. Er. Bi. Zn. Dy. Ho. 
Y, Zr. V. Cr, Yb, Mo, AlS!>*Si©Kib 

Nb, Gd. Er. Bi. Zn. Dy, Ho. 
Y. Zr. V, Cr, Yb. Mo, Al&tfSi©*® 
fb1$Jia>63!«n£:4>&< it l*I£/Bt> 3 Citato 

[0045] «rEH*Wft*y>Ja:< <b fcBa^L/c 

.to— H(6]±-rsc<fc*5-c#s„ Htr^L-fc^i-cBRfgr 

ffJ^. y ^rjU7K^-^^?fe©0f!I*^b/c*^ ^BJB, 
iEffi <!: fiffi©P^ tc -fe ;-Cb-^ U XYm 3 tl/cm© 

[0046] 

[004 7] <I«A©fK»>*BWfc- » ^^*«r^E 

h*^ii««©^?a^4?^{c^atL, iagb/c 

«. ^-TSCitCiOSfi^l 100mAh©AAt 
[0 048] <:§i1IA©fW>TiBf| 1 ~7 tC^ffl^ 

©7kis?RM^t9**^^©*--}<>7'7-^^. mm 

ifCjcO. *^®j»^^Wfi*S7 g©AA-y-YXHr;U 
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[0 049 ] <M^\s-$ A>-fe^U--£A<i:l,-t. M 
[0 05 0] <T)\<t><)mMWiA>T)l'i7VmMffi.At 
1 ) 

<nm<D{m>T&m i k^m^©*^^^^ 

&J© # *r * ^ ^ ;nz jv a - x & o** <t * tt u r 
-<-x h£i8$gu wie-^"^ hSrzgmttg^^oT- 
iK<fcO, **S«£^Wfi#7g©AA-9-'fX-fe;P 

[0 0 5 1 ] SirfgiEffiAS WfefiS^^-OPflfCBtriB-b 
U - * A ?r^^ tJ-Cj©^i* t^CCjg[5|-r £ C £ CC <fc 0 

/cf*. ^iBr;u*u^^A*aA^, mamzific 
[0052] (mmm2) 

&Dnm&%<DGd 1 o, ©&:£. &mffl-c<sbz>#v tr 

U iiuiB^-X h£^fttt««©#8fey*;UC?c«U 
fetfUb/cfg. fiSJ^-r-SCiiCfcO^M^l 1 0 0m Ah 
© A A V A X-fe JW£iE&*fBH L/ fc. 

[0053] WiBiESR^mriaJiSA^^cra^Hfria-fe 
tern, mmrjvt} <)f%mw. a£&au «o^*tf^c 

iKiOliStdq lOOmAht, AAt^XOR 

[0054] ($mm3) 

<*y<U-^©fpSJ{>E r , O, ©$3f;K:#.»t^+*>^ 

-x h ties! L//d^, mib* y f u>^«aptc^ 

U ^•r-SC<t«C«J;0BjlBftffiA©7]<«®^^4C*t 
f£ E r 7c39ftJ|rSj&J 1 H%©E r , O a &^tyfe/"C 

[0055] MfBiESASt>*Bf(fBft®A?:*©P^{Ci(ia 
■fe^W-*«^«ES"tt-Cjft«*tt«:»ia-S-*CAtt:j:0 

itcfcgga&^san ioomAh-c. aau-^xor 
[0 0 5 6] (mmm4) 

<T)l'*>VmM&<DIM$£>8Mfe<DKOH?km&lCB i 

(oh) , <dw5£z®iml> MS? ZCtlC 
mA<D7Kmvm-&&ittt'rz>B i Ttmwin&fr 1 
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©B i (OH) ,*&teT)li}')WMffi.*mWiLtc. 

[0057] tmE.mA&ams&etmA^<omK.tSK 
•fe a u - # a § #t tftc»ia-r s c £ jc J: 

ifCiOfflfftSS^ 1 10 0mAh-C\ AAt^X(DR 
[005 8 ] (SUS0I5) 

io imxm. n&A<D7km<&m&&ictt?z>zn7tm&n 

S*i 1 M%© Z n O ©s^ ^^Jf* £ * b*- ;l/ 
T^=i-jURi>-7K£«{C^L,r-^-X h*8JSSU ffi 
IB^-x h *zS^14»«©^?ay £;Kc=ft« SatS L/ 
fcf*, «T5Ci«CJ;f)gf*n lOOmAhOAA 

[0059] MfBiEffiS^BfllBftffiA^-eofflkHulB-b 
U - ^ A $ # r 8§#£ t^(Cjg|5I^ ^ c <!: CC J: 

20 £{Cj;f5ffif&Sit:*5 1 1 0 OmAht, AAt^XCR 

[0060] (mmM6) 

<i2^N'U-^©ffi^>Dy 1 0 3 ©l&*(C*;U^+ixy 

-x h*iss{ufcf^ ma^v y'a\z- u>^mGicmm 

^M^^.C £K:0: OmriBASA©*^^^*)- 

-r^DyTvm^WMtnmmHODy, o 3 ^tnz^s 
[0061] miziEmAj&uwmnmAzz<Dm<<.mm 

tlCkOm^WLW 1 10 OmAht?. AA1MX'©R 
[0 06 2] (56»«7) 

<*«©fPS{>TiB* 2 KSrrttJ&©*JKi&®£#if03l; 
=Sr^mW©*-!tf>7-7 i', BUga*3StRjg^4cSt-r 
&H 0 7U*^#«*J 1 Il%©Ho, O, ©*&5fc. *S# 
^J©*;U^+^^^jH 2 ^D"XSO*7K£«{CSi»L/r 
40 -x-x h£i3$3U mTia^-x h^S14SS©^^>^ 

[0 06 3 ] friBiE® ASWIinBJi«**<Z>l««:SW2-fe 

-'^u— $ a ^ -ttria^ t^«c^|5i-r ^ c t ic £ <o 
/c^, mriar^^um^A^aAL.. «p^*tf^c 

£(Cj:0aa&Sa*n 10 0mAh-C. AA1f^X©R 
50 [0064] (^SS^J8) 



ii 

£Mo7SR&#S# 1 lf%©MoO, OWm. *S#?FJ 
tCJ:^ **®jg^£^WSftn g©AAlMX-k;Uffl 

[0065] friaiE«ARa*mffaee**©ffl(cS(riaH2 

j*i>—% a raa^StWcJgiErr -S C i (C J; »3 

Btrfar;u*ysft?fgA*aAo. mam&n>>c 
[0066] (mmm9) 

7kMim. a@A©**»Rii^K:*f-r-5s iycm&n 
t*5iit%©s i o, <om^, tsmfflv$>z#vz~ 

bit®.. timr&ctm&.KiQmfti ioomAh©A 
aim x*.>vmiEm*mk ufc. 

[00 6 7] HulSiE^RC>*BulBft^A?:-€-©M«Cm(ia-b 

fc». H«iaTJi'*';s«fgA^Ab, £cwht9£ 
[0068] (mmmio) 

g^Hz a - x Rt;*4M c- x mm? Z> c t ct J: 0 ^ * 
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u sstrr s c <t k «t o fuiafiffi a ©** BUte&jcat 
-tsa i 7c^»a*j i ss%©a i , o 3 *^tf-fe^* 

[0069] mriaiEffiARo'B?)iaft©A^-ecDra(cmria 
•te^- u - # $ if xi&msmcm®? z, c t tc j; g 

mep^f^S!! b fc. Miail«i8¥£ Rfgf Jf^gft (CJtxUft t 
fc&. BUiaT^yiljH^Afc&AU #JP^£*t5C 
i(C<fc»3fflifeS:fi*5 1 lOOmAhf, AA^^XcDR 

[0070] amm i ~ i o ) totaiEffiAs^iriafi 
Sba ^©p^cittria-fe^ u - 4? a s -eraa^ tK 
{cmnir & c <t K «t t) ^mm *{m u /c„ 8triam@af * 

AU WP^ffS C<hfc:J: 9 St^a*il 10 0mA 
&Xtc. 

[0071] nhntcmmm i ~ i o sMtgjtaj i - 1 
o©r.#mvt&K:-'X>-c. ss&cfc^-c, lioomAh 
20 (Dmmxi. 2mM<Dftmzft-?tc&, i o#mi*it 

U 1 lOOmAh ©^Sl£-C®te^ll*s 1 V tcfc £ $ t 

^{j , tt^^ffi^ ass© 7 o %fc m> UtctZW 
ia^-s. 

30 [007 2] 

[«1] 







it 

(Z) 










La 0b59 Mg 031 N» 2S8COQ25CUOJ Al m 
La a78 M«022Ni ^CoQ^Mnofl! Al 


3. 34 
3. 3 4 
3. 52 


Nb 2 O s 




481 
36B 


xmo 


La 0.7sM«o22Ni 235^0 Mn 0D1 A J 0ffi 
La 0fi8 M 8032Ni 32lCo 038 Cu 0J Al 0Q5 
La Ms 032 Nl 32 l Co 038 Cu 01 A 1 0[S 


3. 52 
3. 74 


Qd 2 0 3 
Er 2 0 3 




457 
372 
486 




La 0.73 M «027Wi 3fl5 Co 023Sn 0fll Cr m 
L a 0 B M g 0 27 N 1 305 C o 023 S n ooi C r 0fll 
La a79M«021 Nt 2fi5Co 054 B 0 oi S 1 QDi W Qa2 
La 079 M ao21 Ni ^Coq^B^S i QOI w 0jD2 


3. 74 
3. 30 
3. 30 
3. 03 
3. 03 


B i (OH) 3 
ZnO 




379 
462 
367 
403 
34 1 



[007 3] 



[^2] 



(8) 



13 
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14 







Jt 
(2) 


mm or 
7mm 


3% (S&Q) 






L a 0j57 m « 033 N 1 302 Co 037 Mn 005 A 1 005 C »O05 s 8 010 


3. 57 


Dy 2 0 3 


-t/^U — 5» 


458 


tmsne 


L.a 0 JS7 M «033 N 1 302 Co 037 M " OfB A i 0 OS C "005 S * om 


3. 57 






36 7 


3«BH7 


La 0£6 M e034 N ■ 288 Co 023 Nb 001 Zn 001 


3. 1 3 


Ho 2 0 3 


Mi 


466 




La 0j66 Mg 034 Ni 2£8 Co 023 Nb 001 Zn 001 


3. 1 3 






356 




La 0.75 M S 025 N 1 2fflC°011 Cr QAi Zn 0I1 


3. 2 3 


M0O3 


tti 


477 




La 0.75 M «025 Nf 2£8 Ce >001 Cr 003 2n 011 


3. 2 3 






355 




La 0.79Mg 021 Ni 3a7V 0 Q2P0i3lCo 0i5 


3. 3 5 


s jo 2 


JEfS 


466 




La D79 Me 021 Ni 3J7 V 0IE p 001 Co OJS 


3. 3 6 






375 




La 07 M SO3 Nf 259Co 022 Mn 005 AI 0 Ol Cu 0j2n 0O5 


3. 42 


AI 2 Q 3 




439 




La 07M«03lsn 259 Co 022 Mn 006 A 1 O OlC«0J 2 "005 


3. 42 






367 



[00 7 41 *1. 2jfe6WJS#>fcJ:5K\ (l)Nb 
, O s *dtoft«*«*fcjOfc« 1 ©z^c«*», Nb 

-<r^^^;b*^5g^c<b s (2) Gd, Os 

4Hfr0*ftl>£&. (3) Er, 0 3 **t*-te-rCU-*£ 
ffi£tcmMM3<D^Xm&&s Er 2 O, ifitimiXKD'te 
u - * /dt®W 3 on^mrfeccib^r >f * ;u 
*^S0^C<t, (4) B i (OH) 3 *£tf«#ifc* 
«Afc*!fc«4©z:*m*«, B i (OH), #tft!8SAD 
o«»*%fll^^J:bB!«l4 <Dz:;>cWficcJt^rif 

*>*«l»Ci t (5) ZnOZ&t*IEmZffijLtcmm 30 

(6) Dy 2 0 3 *^tSte'*l'-Z.*ffijLitmJfcm6<D 
— -Xmmx. Dy, 0 3 &mmiJt\<D-b'*l'~$t:ffi7Ltc 

(7) Ho a o 3 z&ts'mmzffijLtcmtzffl i <ozixm 

XWmcit^X^A tnl>mifr&m>C£ x ( 8 ) Mo O 
3 **^««*flt*fc||J6«8<Dr;x«fitt. M0O3 

^SSttlOSflBSrfll^ fttb 8 (EC^ffefrCib^T If 40 
4*;Wth&rt**l>C«!: fc (9) Si0 2 £^&IEffi£<I 

^fdmm9or:xmmt, sio, ^assnoiES* 

ct, (10) Al, o 3 

MWi ocoz:;>:Mr&«. ai, o 3 ^asJra<D-feyN-L-- 

[0 0 7 5] (SOfcOTl 1) 

<nm<Dim>rmm 3 ^^r«^^inK^»^ 



4Y5c»tftJS«3&siSa%CDY (OH) 3 <D*}3f^ 

[007 6 ] SfriaiEffiARa^SBeffi^^cDH^^ia-fe 

u - £ A T»*#tK*C»|Err £ C i CCJ: 0 

«tt»*fl*0ft:. B5IBfS@gfSPqigf0SSrt^JRjWb 

ttc<k*)midi&mfti loomAht, aa^xodr 

[007 7] (HfKffll 2) 
*ffiMtt85. fifiAO^jkJRRBj^^Cc^-rSYTaRgSSLa 

#m%©Y (oh) 3 ©»5fc, tt*Wr*s*y t: 

•a»Lfc«, ««-TSCi«:J:*)S«3*5 1 1 OOmAh 
(DAAV'A X-fe JbffljE**f«8 L ft:. 
[0 07 8] tuiaE^RC>*HUlB©®A^^<7)P H 1(cSulB-fe 

a u - * A *^Se$ *r»«*tt«:«@-r -5 c i cci o 
/cf^ liriBr;u*y«)j?}RA«:ffiAL, ^n^tf^c 

iCC<fcOSHgfi^l lOOmAhf, AAI^^XCDR 
Hfjgr. ^ ^Jl/**r»:Wft«:«*i[r ft:. 
[007 9] (HJSfiJ 1 3 ) 

<«fe^U-*<DfWf>Y (OH) 3 CD^tC^;b^^ 
y ^ ;U-fe jiu - XRoVX^asSP L r fitt? ^ c i cc J: 0 
h*SIi!tL/ft:fft, SfTfB^V^Pb-U>^^c^ 

*tr^>Y7c^#S^lM%(OY (OH) 3 ^^t?-fe 
^*U-^^^Uft: 0 



15 

[0080] H«l2iE@AB:J>*HirlBfil@A>&^-©W(cS?fB 
•few- u- * ? -eraS^t tttc^Ht 6 C <b cc J: 0 

±lCjzK>mzfc®&tfl lOOmAhr, AAtf-CXCDR 
[00 8 1 ] (sHjS&^I 1 4 ) 

(oh) 5 ©»^^»pl. g^-rsci^iomriefi 

y (oh) , zsttr )i>*> 'jigmmzmwiLtc. 
coo82] kibes ARcFgrrasAg^omrcme 

±tC£i)W&®&& 1 lOOmAh-C, AAt*--fX©R 
[0 0 8 3] (£tkfl| 15. 19. 20) 

£Z r 7c5K&3?ffi# 1 SS%© Z r (OH) , 

lt^-* hfctrasfu mriB-^-* h &&E®g&m»-i 

*C4«C«fc»). 7 sr© A A* 

[0 0 84] *iriBiESAsc>'OTrfa©@<&-e-©ra{cwri2-fe 
»• u - £ a -a-r jftftsrtttcfBH'r s c <t «c «t o 

i{C<fc«3a^gfi*i l lOOmAh-C. AA1MX©R 

BUB- f *-***r»:fWfc*ffl*fiT: fc. 

[0 08 5] (ggttffl 1 6 ) 

<jEffi<DffSJ>*E'fl:^ 9 XJl/t&*&i*®|*©:3;\\rt/ h 

ami®, &®A<p7i<;mm&&tctt?zz r7cm&m 
m&imm%<Dz r (oh> , ©»*. nawo-cas* 

SSL. Jtiria-N-* f- *aMH4a«©IS?Sy £;KC3tlH 
U «a»L3fc«, J*»f -BC4K:«fc»J?S«3Wl 10 0m 
A h © A A if- A X-fe ;U/BiElS*fBB L fc. 
[0 086] HiliaiESRi^BUfafiSA^-ecDraiCBUiE-fe 
* P - Z A ZfttE <* *r»«* tttCttH? £ C <t Cc J: 9 

i(C«fc«3aiS&Sa*il lOOmAhf, AA1f-fX©R 
[0 08 7] (ggfcffl 17) 

<WU-$©M>Zr (OH), ©*9*{C*Jl/#+ 
<0 -t-* h tmifcfjt. mriB* U Xa eu^K 
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JfctfU *g*'r*C4{C«fc»).«WB©*AO*JRfU»^^ 
&C*ff£Z r7C*Jft#fi*JlSS%©Z r (OH), « 

[0 08 8] 1R&IEmARVffiMZ&&A&*<Dmcmi5 

tt& £V)mm&m.ft 1 loomAh-c. aad-^xcdr 
10 [oo89] (mmm 1 8 > 

<T^# ';«»?K©iS»>8ffl5e©KOH3!k^{CZ r 

(oh) 4 ©t&m^finu m&TzttK^vmzn 
mA<D7kmwM&&t,C)tt-r& z r 5c^gi#fi*5 1 sa% 
©z r (oh) ^^tsTJit/vmrnm^mubtc. 

[0090] m&EMARvmmnmA&^cDrfiicmE 

■fe^'u-f A*^&S-ttr««*tt«cjail-r4ctK:j: 
<b(Cj:«3aS&SS* s l lOOmAhT, AAf--fX©ffl 

[0091] (mmw2 i ) 

<ftffi©^K>TIB«4 CC^fifi^©3lclRK]S5^^t&* 
^YTC^^fi^lfifi^OY, O, ©^*> SS^iJ© 

«fc . *^®yS5-^fe$wa*s 7g©AA-9--i'x-k )vmn 

30 [009 2 ] m)IBiE@ASC>'Bi)lBft©*-e©ffl(CHf(ia-fe 

^•u-^ A^/r^E^-a-c^^iwccjiiPi-rs c<t(cj: d 

«SBW*fpjRl/fc. mrlB^^P=&R(gf)f^SF , l(ciR^L. 

H?!BT;U*ySft^A£&AU WP^tf^C 
<btCj:OS^S*il lOOmAh-C. AAlfYXCR 

[0093] (mmmz2) 

*BWfc«. *«A©*3R«»^«:»-J-*Yjc3RiftJ|« 

^lma^oY, o, ©»5ie. is#sij-c*s^>; t-ji/ 

IB^-x h*#S14S«©^?a^^;U«C3ft«U. 

tcik, mi?* Ci^C J: f)S**U 1 0 0 m A h ©A A 

[0 094] MIBiEffiS^SJKftffiAi-e-OlffltCirie-fe 
u - * a •a-raa^i#t*tcSlia-r sci(cj:f) 

<btC«fcOaift^fi*il lOOmAhT, AAt-fXOR 
50 [0 09 5] (3USW2 3) 



(10) 



2000-21439 
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o . *> c t jc «fc <o mmnmA®7mmm&&czt 

?Z Y7C*S8Wfc&J 1 fia%©Y, O, U- 

[0096] msijEmARz/miinuA^omicmns. 

■fex u- * tf-r MftfttttcMS? £ c <fc k <fc d 
ttCjcOSl&gaan lOOmAh?, AA~y-YX©R 

[0 0 9 7 ] cmm2 4) 

<TA>* 'J«WjR©WH>8SBe©KOH*i8iSCCY, 
O, ©*&5fc*a&flnu M^--r€>Ci(Cj;OmffBftffiA© 

s Y7c^gts*s i »a%© y, o 

[0 0 9 8 ] WIBiESASafBtiffiftgA^^-wratCHBfa 

H2^u-*A%^-SE3-a-raa«&«tc^IBi-rsci«:j: 

iJtcfcOat&igSai 1 lOOmAht, AAt-fX©R 
[0 0 9 9] («SW2 5) 

* Z r 7gX&*S4S 1 11%(DZ r O, ©#5fc v 

-X h*HSU MIB^-X K 

CCJ:*), *£gtR£&3#*#7 gT, AA^X-fe^ 

[oioo] Si)ieiE@ASc>*Buie*ffi?r-e©rHi(CHMieH2 

tcm. HUfBT Jl<*><J MB®. A^ftAb, WP^ff^C 
<t«Cj;f)a^a*5 1 lOOmAhT, AAt-fXOR 

[oion mmm26) 

*mtm. nmA<D7mmn&&ic%i?2>z vTvm&w 

fi**lSfi%©ZrO, ©tfcfc. *S#iW-c*.5tfytfr. 

?iufB-~<-~X f-£a!^tt»®©£6?a.y £;U«:?c«U 
L/dg, ^-r^Ci(Cj:»)^a*n lOOmAhOA 

[0102] B5iBiEffiso'B>ria©ffiA*-e©rafcffiria-fe 
* a tft&s &x w&mxict&m-t s c <t tc «t o 



18 



£ tC J: 1 10 0mAh-C. AA-y^X©R 

[0103] mmm2 7) 

<*j*\s-$<oi f m>z r b, ©^«c*^#+i/^^ 

x h B«fB# y Xp tu>T^lci?5 

u ^«-rsct(ca;»3SJgaASA©^®iigs^4c^ 
•rsz r7c^aca*iias^©z r o 2 ^^tf-b^-w 

io [0104] imaiEffiARoit?!a:ft®A£^©imci!i(§a 
•fe^- 1^- * -a tRtcJSig-r c <b ic J: •) 

i«C«fct)ffli&^S*J 1 100mAh-C, AA-y-^X©R 

v ffwm—xmmzm.&iLxtc. 
[0105] (.mmm2 8) 

<r^*y«fiR©|«H>8aje©KOH**gSS(cZ r 

o, ©»**»ftit/. ig^-rsci(c<fcf3t«fe*@A© 

**K»^^(C*f-r S Z r TcSR&ftBrt* 1 fia%©Z r 
[0106] H?fBiEffiASO*BrfieftffiA*-?-©ra{cmrgB 

■fe^u-afA^asttriwsdtiitcjiH-r-sctJcj: 

tlCkOM^mfr 1 lOOmAh-C. AA-y-wx©R 

fgf^- 7 ir - '&m&L *m?ftLx it. 
[0107] (mmw2 9) 

<ji«©fa« > the* 5 ^n^mm>*siimm^mm 
30 -5V7c*^g[a*5 1 as%©v, o s own. *s#^j© 

x h£!Bli!!U mria-^-x h*ig^ttS«©/N->^ 
<t t) - 7g<DAAt-f X-te)mn 

[0108] HtfiaiESARj>'Hffiaft@^^©ra{CB5iia-fe 
?r l fc. Biriassfflf* pm^ss a<c jrm u 

40 i(Cj;f)l^t*n lOOmAht, AAt^XfDR 

m&- v ^■iiTHM—.xm^m.^ALxtc. 
[0109] (xtkffrs o ) 

<iE«©fHH>*BMfc- f *Mt&3fs*jWttt©:3;W h 
*MYt». ftSA©*SBRj«^(c*fr*V7aR»||t« 

*Jijsa%©v, o 5 ©«»*, ifs#ffjt?*-5?}<y 

ia^-^ h *#mtts«©»?ay tuiicjtm eau t 
^f*. ^-r-scitcj;i)sa*n 1 0 0 m A h ©A A 

SO [0110] f!TIBiESSC>'HirlBfi©A**©fffl{c|JIB-fe 



'< u - * A $ ax Viicm®? *> c t ft J: o 

fc». miters 'JH8?&A<&£AU JfCWtff 9 C 
i«C<fc «5 ffigft^fS*! I lOOmAht?, AAt-/X©R 

[0 111] (XHIM3 1 ) 
<-fe;<u-£©ft=fK>v, O s ©t&Jfcft^JUsK+w 
iH2JUa - X&o'^SrjSsfltiLTiiierr £ C £ (c J: 
x h zmmutcm. Wis* 7-a 

[0112] B?teiEffiARC>m(ia*@A*^©fffl(CBalB 

u - * i±r?iBi^#t«:«cmi5i-r z> c <t tc j: <o 
tern, mar**} vmmmA^mxu. ma^n^c 

i(CJ:i3iiffe^g*s 1 lOOmAht. AAiJ--i'X©R 

mm- -j *)\s*mr.'Xmm*:MfriLxtc. 
[0113] (mmw32) 

#&wm&&tc*tr *> VTcm&Mmv i *s%© v i o 

[oi 14] msttmARzmMz-gmAz^oymtcfflm 
■t'* v- ** a s ax ®m%vticm®-? & c i tc <fc 

ofcf^ finer ju*;y u mnrnzm c 

iKiOIIftgl^l lOOmAhf, A AIM X©R 

[0115] mmm3 3) 

<nm<Dftm>Tim 5 fc^Tm^©**®^^*^ 
fciSfw* ©# - ^-^ 9 * , Wm*m®M-fr&lctt t 
z>c r7tm&&&& 1 m&%<Dc r, o 3 mm 

itcj:*). **gRj®^^Wa*i7g<DAA^WX-feJb 

[0116] SfiaiEffiARCffl!riBftS*-e<Dffl(c8(iB-b 
u- * A*^«ES #rj®«tt^K:#Siaf £ c <fc tc J: «3 

tc& % m&7)i*j<)nMmA%&AL, mam^n^c 

iCC^Oa^MAi 1 lOOmAh-C. AA^X©n 

im*- 9 tr>\"i<.m—'Xm&i*mfr±i.xtc. 
[0117] (,mmm3 4) 

<iE«©fls|!>*BWt- » f)\>1&m>S:mmt<D=tJW h 
*&ffc!f2j. *ffiAcD*«CRjK^«C*f-r^C r7cSt&3§[ 
liilll%0Cr, O3 ©*£*, ife#SiJ-C**j}<»Jf 
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12*11/ fiK^-r^CtCCi^Sfi^l 1 OOmAh 
© A A 4 XHz JUffllE©* fPIS 0 /c„ 

[0118] miaiEmRz^mMEnMA^omicmsE-iz 

jti'-ZA £/r£E3 ii"C»*t ttfcfgnif 5 c £ ic j; 9 
«H»*f¥«l/fc. MIBSffiP^RtSJI^SrttCiRlrtU 
fcfg. liJiB7JU#';iI»??8cA*£AU MD^tf^c 
9 UH^S^l lOOmAht, AAt-/X©R 

[0119] (X)kffl3 5) 
10 <-fe^U-»©f^g>C r , 0 3 ©f&SfcCCJtul'tf+W 

-x h^riasju/c^. frsa-K y ^oeu i^fc&mtc&ffi 

U ^-r-5Ci«:J:0l?IBftffiA©7j<*!R^#(c>ft 
1 5 C r 7cM»tA5 1 11%©C r , O, *£tffe/< 

[0120] fTIBiEffiARC>mriBft«5A4^©raiCHf)IB 

tern. M&TWjnffi&Az&AL. mam*ft>>c 

20 <HCj:f5ffili&Sfi#l 1 0 OmAh-C. AA1f^X©R 
[0121] (HJSW36) 

<7}i*vmMWi<offlm>8mm<DKOH?ii®mt l cc r 

©**©^^«C^-r ^> C r 7C5ft&|fLfi# 1 Sfi%OD c 
[0122] SulBiEeASi^HufafteA^^wrafcMIB 

O^Saf*ff«L/c„ Siriam@ef?:RM^SF , 3CCiRW 
30 Lfcf^, !«IBT^*';«^?gE5raAU, StP^tf^Cl 
<tfC«fcOS^S*5 1 lOOmAht, AA-tf--fX©R 

[0 12 3] (H^«?!l3 7) 

<fiis©f / p«>Tfa^ 6 t,£m?-ffim<D7km®m-&&m3i 
siitto*-^?'^?, Buia7Ksg«R»n^fc>ptr 
^YbTc^ea^ias^Yb, o 3 ©«&*. 

SU©*;u*f+*^jf ^iHz juo- xRVfct jticmM b x 

40 <t{C«fcO. *SS©^^*fi*5 7 g©AAt»"-i'XH2;U 

[0124] HfftaiE@ASC>'OTriaftffi5:-?-©M{Cmiia-fe 
/•« u - £ A #r tXicmm* zcticj: *) 

tc&, m&7)i>*}')mMmA*&AL. mam^n^c 
ticj:*)m^m^n ioomAh-c, AA-y-^x©R 

-j ir)l7m—,XWk%M&u.Xtc. 
[0 125] (j5i60!l3 8) 

<jEm<Drpm>7kwut- ? *-JH9*t*«tt©ri/^u h 

50 TfcBMt^J, fiSA©7|<mK]S^#«c^-r.5Yb7C*^ 
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* fi#l*S%©Yb, O, ©«j3fc. teMftl-C 

SK^f -SC£(CJ;»JSS*S1 lOOmAh 
©A AD" X-fe;WBJEffi*ms{ 
[0126] HUl3iESR^HUiafiSA^-e©ra{CiriBi2 
A U - * A £/N£i* itX j©^* tttcjg|§|-f -5 C t (C J: 0 

fc«.. iriBTA<#i;wiHSA*i£AU MCMHrfwc 

i(C«fc»)8ia&^ffi*tl lOOmAhT, AAtf--fX©R 
C0127] (HJS0H3 9) 

<-bKU-$©f^)>Yb, O, ©t&jfctt^UsK+W 

-T^YbTcaiSftJKKVlSfl^OYb, 0 3 *£tr-fe/-( 
[0128] CTfiaiESARO^ieftffiA^-ecDraicWflB 

usee £rc m v 1c. mibum? * nmz&mnicmto o 
/c^. mfeTJi-^y^^A^aAb. wp^tf^c 

tiC£<omm J &m.&\ 1 0 OmAhT, aad-^xor 
[0 12 9] (DlMi{a|4 0) 

<T)i*> v wmn<otm> 8 aje©K o H*&gtc y b 
, o, <Dmj£*mmv. ig^-r-sciJctos^ftSA 

©*v^5Rjll-££fc:>ltf-f * Y bjcSt&atfias 1 fiS%©Y 

[0130] mmJEmARVffiiinmA&^oyfflicffinz 
■t'-<\s-$A*ft&21£X$im&mcm®TZZt< l t£ 

i«CJ:OiI^S*il lOOmAhr. AA-*f-l'X©R 

toi3i] ammis) 

<nm<D{*m>T%m e ^rm^^mmm^m^. 
^YjmmmM^\mm%o)Y (oh), <om^ mm 

harass! U jt5fB^-x h^Iil41«©^'>^ 
[0132] ^IBiESARWIulB^^^oratCmrfB-fe 

»• u - # a */m5es -a-ras^i* wc^-r & c <t tc j: o 
ic&. mMir)vt>>jmmmA^xL, mnmznsc 

•tKiOHIf&gSan lOOmAhT. AAU--fX<DR 
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[0133] (tb&FJl 9) 
<iE»DfHK>*gMb- » ^M»3;£zgStt©:3^;U h 
*»<fc%. ft«BA©**»}Ste£fc#^SY7c3B8|£S 
*s 1 *a%©Y (OH) 3 ©$5^ *S«fti]-Cif!>£ V tr 

U MfB-<-X h*iSSttSK©^?a^^^{c3t«L. 

&muic'&, mm-r^cticjz'o^mtn ioomAh 

© A A-tf X^^ffliES^^tSf L/c„ 
[0134] ftlBiEflKQm£SA&*©|fl|tcffirBEfe 

>■« u - f a &fti± s t*-r ttcc^ia-r 3 C £ «c J: K) 
icm. m§iT)\> U vmrnm. A&&.AI,. mnm^n^c 

itCiOS^fi^l lOOmAhT, AA1MX©R 

[0135] itm.m2o) 

<-fe^-U-^©f^>Y (OH) , ©»5R(c**j|«*»x 
y ^ ;Hr ;U n o r Sfflff S C <fc J: 0 

^-x h zmmvicfe. fjiB^ >; t-u^nmcm 

Kb. fe«-r^ci«: < J:0SfifBjliSA©7K^®iS^Cc 
>ff-r-5Y7c*^Sifi*nas%©Y (oh) , *^tfHz 

[0136] f)IBiESAS:0'SfriBft^A?:-e©^(Cmfia 

-b/^ u- ^ #r^# tt«c»igT & c £ (cj; o 
icm. mmT)vt>vi&M?&Az&Ab, mnm*'n*>c 

<t{C<fcf3a^S*n lOOmAhT, A Ait-f X©R 

f$m~ v *)i>7km~'Xm&*mfr$xic. 
[0137] atMW2 i ) 

<r)iij 'j^.mm<omm> 8^©koh7]<^{cy 
(oh) 3 <D®3i*mmv. m&-rzctt,c£<om&n 
&A0)*mMM&&< l ctt'r2>Y7cm&»&& 1 as%© 

Y (OH) , Z&isTWJmMmZIMmLlc. 

[oi38] mmjEmARimimMA^^micm^ 
■k'*i'-$A%ft&2i±xiimitvu l cfm-tz>ctic£ 
K>nmffiz<moic. m&wmmzpimmmiscifzM 

£{C«fc«311^S*s i lOOmAh-C, AAt-f X©R 
Wfr=- v *)V7k$^Xmk*1&&5LX 1c. 
[0 13 9] <tt««2 3) 

<itS©fPS3>Tiaa 7 K^-rffl^©*3R^^^^ 

zz T7cmt&nm&imm%<Dz r (oh) 4 

^^©^^TK+^y ^;u-fe;uo-xS:i>-*i.ft(cii» 
LT-i-X h«DHt/. UfB-^-X H4aS«,4S«©^- 

*C4«CJ:0. **5R®^^S*$7g©AAlJ--i'X 

[0140] ffifcjEmARUffiiZfmi-ZtDmiCMitt 
'1 U - ^ A 3 -&"C tt(c»B-T ^CitCfcD 
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fc». mer )i<t> vmrnm a *&al. momzn^c 

tdCjziOM^M^l lOOmAh-C, AAtf-t'XOR 

~j *^**r2c*ffi*tt#:ft-C te. 
[0141] (tt««2 4) 

*1MI3». fiffiA©*3R®S8^(c*ff SZ T7&m&- 
f*Hii%OZr (OH) 4 ©«5fc. JS^ftJ-C&S* 

U f£fc8L/tea, ^^-5Ci«Cj;D^fi*s 1 10 0m 
A h © A A D- A X-fe ^UffliEffi* ftM b te„ 

[0142] fiiiaiESso'fjieftffiA^^orafciria* 

'^-fA ?r^?5E3 •&T?l§##««:*§IsI-r £ C t (C<t «) 
<btC^Oai&Sa*J 1 lOOmAhT, A A -f X©R 

[0143] (mumzs) 

<^>-$OM>Zr (OH), ©a^c*;U#^ 

ccst-raz r7tmmnm.ft\ma%<»z r (oh), & 

[0 1.44] WEiE«ARDt|Wafi*A**©iai«:|?rffi 

■te; < u - * jfcrt-fiE $ -ttrM* * tttcftB? * c £ tc J: 0 

£(Cj:*)afft^S#l lOOmAh-C, AAt-(X(DR 
[0 14 5] (ttfiM2 6) 

<T)i<t>vnMWL<Dmm>8Mm®KOH7Hm&t<cz r 

(OH) , ©tt5fc*WftiU »^rsCi(Cj:OWflBft 

®A©*^®ja^(c>pf-r s z r 7c^^»a*j 1 as% 

©Zr (OH) ,*£tfT*#yWra*««l/;fc. 
[0146] B?)iBiEeARi>mieSffiA*^©K«CBUfB 

btea. «fflar^/*y«w«*ttAL v itp**ff5c: 

i<Cj:»)fflSft^Ffi*n lOOmAh-C. AAU--fX©R 
[0 14 7] <ifcR0|2 8> 

<fc*©f|!«>Tie* 7 <C^ttj^*4HRjK&&f&3i 
-5C r7c5RJft»fi*i 1 Sfi%©C r, O, ©f&3fc. 
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[0148] sfriaEffiASof|iri2ftffi*-e©iB«cfrg242 
u - * a ttr)M * mcmm? % c t cc jt 9 

te^, »ETJK»y*«fiRA*ttAi/, *cw?*fT?c 

ifCiiafft^S^ 1 lOOmAhf. AAt-fX©fl 
fiffi*- * ^^Szi^flKlfeSrifi^r te„ 
[0 149] <tb»W2 9) 

*BWfc*. ^«AO*3R«j»^^«:»r*Cr7cSISftJ|[ 
fi3&JiSS%©c rj o 3 ISSSflWrassFy tf 

(SatOfcft. fig^r-5Ci{C«fc»)g!fi*51 lOOmAh 
©AAf XHz JWBiEtt*fl* L- te„ 
[0150] Bl)i2iEiBRC>'HiflBfi^A«r-e-©^{CH!riB-fe 
u - 2 a ^«es tf-CiMIt ««C»0-i- £ C <t (C J: *) 

tea. iwf2T;l/#yiIfl?i£A£aAU KP^tf^C 
ifCfcOaHSfias i lOOmAhT, AA-y--/X©PJ 

[0151] ottmso) 

<^^U-^(0{'m>C r, 0 3 ©f^*(c*;l-^^y 

*j\,iz)\,a -xR&Tkzmm l x mm? -s c t tc j: o ^ 
h^riBSsjufca. mria^yxnt- p>^^(c^?fj 

•TSC rjc^g:fi*5iafi%©C r 2 0 3 *^tffe/-c 
u-**^»!L,te„ 

[0152] Hi)l2iE@ASD t mrf2SeA*^©ra{CB!jf2 
•fe^- u- $ ^ffi? ifr^^ttkijgia-r S C i (c J: 0 

tea. H5f2T;u*yiiM?gA?raAb. ^P^tf^c 

ik:J:Oa^fi*n lOOmAhT. AAf-<X(On 

[0153] ammsi) 

. o, ©f9**asjnu. ®^T-2»ci(cj:«)Hfri2ftffiA 
(ofcmm^&icitf? z>c r 7c^j^ts*5 1 ss%©c 
r. o 3 *#tfTJb*ys»ffi*i)g«!bte„ 
[0154] fnsiEffiASiyfitrfaft«iA*-e©iBi{ci(riB 
•ferfi — ^A*^$ti:-r?a#trt»efcmil-rsc<!:«:ct 

L/tea. «i)l2T^*y^?R?raAb. ttP^tf^C 
iCCj:f)aiS§»*5i lOOmAhT, AAt-fX©R 

«B»- f <5r ^7k«-^m?tfe>&ffi^3:r te„ 

[0155] (tt^ 11~17. 22. 27, 32) 
MiBiESARO'miiaftSA ^^-©rajctifia*^- u - £ a 

mutt. ffiszmwm&mffim<gmfti l cttmLtc&. m& 

lOOmAh-C. AkVJXomim-vT 
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[oi56] mhtitcmmm 1 1 -4 o&vtmm 1 1 
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La 0.78 M «022 N ' 35B Co Ql Al 001 
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JET! 
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Y 2 0 3 
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JET! 
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La 0j66 Mg 034 N 1 Z7B C 0 027 C u 0.1 


3. 1 5 


Zr0 2 
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La 0j66 M g0 34 N 1 2.78 ^ 0 027 ^ U 0J 
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ZrQ 2 
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La Qj66 M g0 34 N ' Z78 Co 027 Cu 0.l 


3. 1 5 


«ft&D 




357 



[0 15 9] 



(15) 



27 



131 



La 
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La 077 Mg 023 N 1 2.78 Co 025 Cu ail Al 0D5 z r 001 Mo 001 


3. 21 


Yb 2 0 3 
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3S®|38 


ta 0 .77Mg 023 Ni 2.78 Co 025 Cu 031 Al 0 05 2 r 0d Mo 001 


3. 21 


Yb 2 0 3 


j iEg 
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MBH39 


La 077 M e 02J N i z?8 Co 025 Cu 0J j Al 0fl5 Z r om Mo om 
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Yh 2 0 3 
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§Blfi0l4O 


La 077 M e0 23N 1 2.78 Co 025 C u ail A 1 005 2 r 00l Mo 001 


3. 21 


Yb 2 0 3 
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La 0.77 M e023NJ 2.78 Co 025° "0.11 Al 0fl5 Zr 00lMo 0m 


3. 21 
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La 0.78 M «022 fs * 1 205 W O44 Mo 024 Nb 0J4 
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Y (OH) 3 
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Y (OH) 3 
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La 0J8Mg O22 Ni 2Q5 w 044 Mo 024^^014 


2. 8 7 


Y (OH) 3 
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La 0.78 M 8 022 N « 2Q5 w 044 Mo 024 |v,b OJ4 


2. 8 7 
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3. 95 


Z r (OH) 4 
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2 r (OH) 4 
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3 46 




L - a 0^7 Q33 N 1 3i $5Co 0 2 Sn QJ 
L a 067^8 0J3 N 1 365 Co 02 Sn 0J 
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L a N . 258 C 0 023 C u 0J A » 0|)S F e 0£Q S n 0fl} 
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LaN 1 255C0 023 Cu 0J A 1 0D5 Fa 0m Sn 0£)3 
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Cr 2 0 3 
fKS&Q 




323 
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[0 1 6 2 ] «3~*7*6l«6jfett<fc5fC. ( 1 ) IE 
ffi, ft®. -fe^'U-^&O'^^CDC^m^Y (O 
H) 3 ^^t?H«l 1 - 1 4 OOn^Wfttt. Y (O 

h) 3 #^»jpojt«« i i <D~wmmictt^rvj z 

)im^&<. (2) JOES. ML 

«©C»rti*3WZ r (OH), £$fr*5S#ll 5-2 0 

©:z#:tttt», zr (oh), 3»*i»in<z)Jt«w i 2 © 
n^cwficcib^r* <r *>ne*#«< , ( 3 ) JEm. ft 

12 1-2 4©—*«»tt, Y, 0 3 &fmM<Dtt 10 

(4)JE®. ft®, H2^U-*SV«»iK(D(r^n*i3W 
ZrO, **tf I6S60» 2 5-28 ©n^Stfefct, ZrO 
2 *5«R8SjD(DJ:h|fi!W 1 4(Dn^m?fe{Cj:h^rif-Y^^ 
fft£*fi<, (5) IE®, ft®, ^^'U-#;Rt>lIft?ffi(D 

i^-rn^v, o $ £^tfHS6#i2 9-3 2<Dn;xs?fe 
», v 2 o s fimmtti<Dtm&ii so^xmrnctt^x 

^llg^C^tiWCr, 0 3 &gifHJS0(3 3 — 3 
603C«»«, Cr, 0 3 #&J8»©tt«#il BOH 20 
;fc«»cctt^Tif-f *;Wthfr#«< % ( 7 ) IE®, ft 
ffi, ^U-»RCf«flnKO^rti*»aVYb s O a 4$ 
t^Jfetfll 3 7-4 0 (DZiacSJft», Yb, O, ***fflR/JlI 

©tt«W i 7 ©— ^arfcccjt^riM £"i494t#Wr> c * 



*±#:b*>£. *fc> HJStfd l 5 ©_;&««©«;*&«§ 
Btfl 1 2 5mAht?*r>/c©CC*fU Hft{f)19, 2 
0©Z^C«ffi©»*SMBg:«tt. -e*l**i8 85raA 
h, 82 1 mAhrfto/c. 

[0163] Jfc (z ) #3-3. 8£*fft&7fc^ 

«HBI^**dtoft**«itfcJt««l 8-2 7©-^S 

ttmm2 8-3 2©z:^c«}ft«, i^-r ^;u*^jg< , 

[0 164] 

[HiB©flMiacim] 

[0 1 ] aWWJfcfcS- v ^Ji/*«z:^«?ft©— «r A 

So 

[##©Sft9i] 
1 

2 -IE®, 
4 -ft®, 

7 •••«□*. 
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II 



13 

12 
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4/62 4/62 C 



(72)i%bj^ r5jif mm 

(72)|6BJ^ ^ffl ^ife 

^;n*/u©m^K«)i|Br72#ia tfcjt^ 

*tJK2JI|«*2!£BFrl*} 



C72)»B# Oj* Jit* 

F£-A(#%) 5H0O3 M04 BA03 BB02 BB04 BD03 
5H016 AA02 BB06 EE01 EE05 HH01 
5H021 BB12 EE04 EE22 
5H028 M01 M06 BB06 EE01 EE05 
FF04 HH01 



